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OBJECTIVE. The purpose of the study was to create an online assessment in order to better 
understand the knowledge, attitudes, and self-efficacy that pre-professional students have in 
the fields of assistive technology and ASD and establish content and face validity for this 
assessment. 
METHOD. 12 content experts, both professors and practitioners, within the fields of 
occupational therapy, physical therapy, speech language pathology, and special education, as 
well as experts in autism spectrum disorder and assistive technology, participated in the 
content validation process. A total of 16 students within these disciplines completed the 
assessment with pilot data gathered and provided feedback on face validity.  
RESULTS. The content validity index (.939) of the final version of the assessment indicates 
strong content validity. Data gathered from the face validation portion of the study indicate 
that pre-professional students see value in participating in the assessment and would be open 
to completing it again. Reported pilot data suggest the majority of pre-professional students 
 
 iii 
believe their profession plays a role in providing assistive technology services to children with 
ASD (81.25%). The majority of participants also have demonstrated knowledge in this area, with 
all participants selecting the correct response for 25% of the knowledge items.  
CONCLUSIONS. Results of this study support continued investigation regarding the potential use 
of this assessment as an outcome measure for pre-professional programs and/or federal 
training programs. The use of this assessment on a larger scale may guide content provided in 
coursework or continuing education opportunities, with the ultimate goal to increase the 
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 In this chapter, the prevalence of autism spectrum disorder (ASD), common 
characteristics present in children who have ASD, and assistive technology strategies used with 
children who have the disorder are discussed. The relevance of the Person-Environment-
Occupational Performance Model, as well as Ayres’ Sensory Integration Theory, in 
conceptualizing these different areas are addressed. The assistive technology strategies 
discussed are classified by separating them into the following categories: no-tech, low-tech, and 
high-tech. Following an overview of the categories of assistive technology, parent perceptions 
of assistive technology are explored to better understand their thoughts and concerns about 
implementation and adherence of the strategies. In addition, research regarding the role of a 
variety of professionals and their education related to assistive technology, ASD and the role of 
assistive technology in ASD are discussed.  This information supports the need for the utilization 
of an assessment to better understand the knowledge, attitudes, and self-efficacy that 
incoming professionals have regarding assistive technology and ASD, both independently and 
combined. Finally, an overview of content and face validation is provided, along with an 
explanation of the importance of including these steps in the process of assessment creation.  
Person-Environment-Occupational Performance (PEOP) Model 
 The PEOP Model was constructed by Christiansen & Baum in 1985, with revisions in 
2005 and 2015, and is structured with support from the ecological systems theory (Baum, 
Christiansen, & Bass, 2015). Ecological systems theory was developed by Urie Bronfenbrenner 
in 1977 and provides a framework with which to consider the ‘fit’ between a person and their 
environment. Bronfenbrenner espouses that children exist within multiple contexts, or 
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ecologies, that interact with each other and influence their development (Bronfenbrenner, 
1977). The PEOP model transforms the ecological systems theory into a model that supports 
occupational therapy practice. The PEOP model encourages professionals to consider their 
client’s ability to participate in occupations as an interaction between intrinsic factors 
(physiological, cognitive, spiritual, neurobehavioral, psychological) as well as environmental 
factors (social support, social and economic systems, culture and values, built environment and 
technology, natural environment) (Brown & Dunn, 2010; Zingerevich & LaVesser, 2009). 
Ultimately, increased fit among the person, environment, and occupation, represents more 
optimal occupational outcomes, or occupational performance (Christiansen, Baum, & Bass 
Haugen 2005).  
The PEOP Model offers a top-down approach in evaluating the components of 
occupational performance that support, enable, or restrict individuals from participating in 
occupations. By utilizing a top-down approach, professionals who use the PEOP Model assess 
their client’s function and participation in relation to their daily occupations and create 
treatment plans based on the client’s ability to participate in those occupations. This model is 
useful to implement when working with children with ASD due to its ability to focus on the 
needs of a child and their support system, while also examining the aspects of the child, 
support system, and environment that lead to occupational performance deficits. In order to 
use this model, however, there must be a deep understanding of the characteristics of the 
person, their environment, and their desired occupations (Baum et al., 2015). First, 
characteristics of the person will be considered. In this case, the focus will be children with 
autism spectrum disorder.  
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Overview of ASD 
  ASD is a neurodevelopmental disability that typically appears during the first three 
years of life (Nagib & Williams, 2017). While the reported prevalence of ASD varies, Maenner et 
al. and Centers for Disease Control and Prevention (2020) share that 1 in 54 school-aged 
children in the United States have the condition. Diagnostic criteria for ASD includes the 
presence of (a) persistent deficits in social communication and social interaction within multiple 
contexts, (b) restricted and/or repetitive patterns of behaviors, interests, or activities, (c) 
symptoms that are present in early developmental period, (d) symptoms that cause significant 
impairments in areas of functioning, and disturbances that are not better explained by an 
intellectual disability or global developmental delay (American Psychiatric Association, 2013). 
Many factors impact the age of diagnosis of ASD, including race, ethnicity, socioeconomic 
status, and family characteristics (Valicenti et al., 2012). Bickel et al. (2015) report that earlier 
diagnosis is predicted by later birth order, higher parental education, fewer children in the 
house, and having a sibling with ASD. McCanlies et al. (2012) found that exposures to 
environmental toxins, such as lacquer and varnish, occurred more in parents of children with 
ASD as compared to parents of typically developing children. Another risk factor for the 
development of ASD is premature birth; Agrawal, Rao, Bulsara, and Patole (2018) discovered 
that the prevalence of ASD in preterm infants was significantly higher (7%) than in the general 
population (0.76%). 
After a diagnosis of ASD, referral to early intervention services is crucial. Kogan et al. 
(2008) found that families with children who have ASD have trouble accessing needed services 
and that their overall level of satisfaction regarding services they receive is low. Previous 
 
 4
research suggests that children with ASD are more likely to have difficulties accessing and 
utilizing health care and educational services compared to children with other developmental 
or mental health conditions (Ahmedani & Hock, 2012; Vohra et al., 2014). Difficulties in 
receiving services may be related to ambivalence in seeking respite services and support 
groups, transportation, cost, and overwhelming feelings as related to obtaining initial ASD-
related services (Roizen et al., 1996). Results of a recent study conducted by Durkin and 
colleagues (2017) indicate socioeconomic status (SES) also impacts the ability to receive 
services as ASD is more easily identified in communities with high SES and communities with 
increased access to related services. Early intervention services for ASD involve a variety of 
disciplines that focus primarily on managing behavior and improving social and communication 
skills to enable optimal social functioning and independence (Elder, Brasher, & Alexander 
(2016); Lovaas, 1987; Wetherby & Woods, 2006). However, individuals with ASD may require 
ongoing support in medical, educational, and vocational systems throughout the lifespan 
(Myers & Johnson, 2007).  
ASD and Environmental Influences 
 Growing research is devoted to understanding how children with ASD perceive their 
environments. Due to sensory dysfunction, individuals with ASD perceive and interact with their 
worlds differently. They may be extremely sensitive to some senses and may also be 
unresponsive to sensations that others find unpleasant, such as extreme heat, cold, and pain 
(Nagib & Williams, 2017). According to Ayres’ Sensory Integration Theory, these responses are 
due to dysfunction involving registration, modulation, discrimination, or internal organization of 
sensory information (Ayres, 1979; Schaaf, Benevides, Kelly, & Mailloux-Maggio, 2012). 
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Impairments in sensory skills can keep children from executing successful adaptive responses to 
situational demands and prevent them from engaging in meaningful occupations (Jasmin et al., 
2009). Other areas of functioning including temperament, sleep, behaviors and emotions may 
also be negatively affected by sensory dysfunction (Brock et al., 2012; Reynolds et al., 2012).  
 When considering the environment of a child with ASD, both physical and social factors 
can affect a child’s development and participation in occupations (Sood et al., 2014). Physical 
factors include density of the space, availability of resources, and physical items within the 
space (Evans, 2006). The physical structure of a child’s home or school environment could be 
conducive to learning and participation if the environment is accessible but can impose barriers 
to participation if there is a lack of toys or materials for exploration, for example (Missiuna & 
Pollack, 1991).  
Social factors include the availability and expectations of caregivers, and the child’s 
relationships with those significant individuals (American Occupational Therapy Association 
(AOTA), 2014). A child’s social environment includes family, peers, and neighbors who they may 
build relationships within the home, school, and community. Family members, including 
caregivers, siblings, and others, may experience stress related to having a child with ASD 
(Higgins, Bailey, & Pearce, 2005). Bagby, Dickie, and Baranek (2012) interviewed parents of 
typically developing children and children with ASD. Bagby et al. (2012) concluded that sensory 
experiences affected family occupations by influencing what a family chose to do or not to do 
and the extent to which experiences, meaning, and feelings were shared, among others. While 
children with ASD and their families experience unique challenges associated with their 
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environments, there are strategies that can be implemented to manage these challenges, 
including assistive technology. 
Assistive Technology and ASD 
In an attempt to improve the quality of life for children diagnosed with ASD, a variety of 
assistive technology devices, both low and high-tech, have been created and adapted to 
augment their abilities (Faucett et al., 2017). For example, Mills and Chapparo (2017) 
investigated the utilization of the Sensory Activity Schedule, a sensory-based intervention, to 
increase the participation of students with ASD who experienced sensory processing 
dysfunction. The Sensory Activity Schedule consists of specific activities and environmental 
modifications that are aimed at enhancing occupational performance and engagement in 
schools. One form of assistive technology that was successful in addressing sensory processing 
dysfunction and increasing participation in school was the use of a therapy ball to decrease 
jumping and climbing during class activities (Mills & Chapparo, 2017). Other areas of 
dysfunction in children with ASD that can be addressed with assistive technology strategies are 
shared below. 
As the prevalence of ASD has grown over time, so have advancements in technology 
dedicated to individuals with ASD. Assistive technology is defined and interpreted in many 
different ways in the literature. Smith (2017) defines assistive technology as any product that 
supports an individual’s ability to optimize their function, independence and participation in 
their environment. This means that everyday technologies, whether simple or complex, 
become assistive in nature when applied by skilled practitioners to increase the participation of 
individuals with disabilities (Bondoc et al., 2016). Assistive technology devices can be 
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categorized by level of technology and also purpose of technology. In this case, assistive 
technology devices will be categorized by level of technology, including no-tech, low-tech, and 
high-tech (Bouck, 2017; Zabala, 2007; Blackhurst, 2001). One of the main focuses of these 
technologies in children with ASD is communication, as it is one of the primary areas affected 
by the disorder (Schuh & Eigsti, 2012). However, other areas addressed by assistive technology 
in this population include increasing social skills and addressing motor deficits. 
Table 1 displays each level of assistive technology and their corresponding defining 
characteristics and examples. Table 2 displays examples of assistive technology that fall within 
each of the three levels (no-tech, low-tech, and high-tech) and the areas that these strategies 
address in children with ASD. See Appendix A for more detailed information. When looking at 
the data within the tables, it is clear that there are a variety of assistive technology strategies 
that may increase participation for children with ASD. These strategies range from no-tech to 
high-tech and have features that may be useful for some children and limiting to others. 
However, when considering the recommendation for and implementation of assistive 
technology devices for children with ASD, it is vital to consider the viewpoint of their caregivers. 
Caregivers contribute significantly to the adherence or neglect of assistive technology use in 
their children. Next, we will examine how parents view assistive technology, and how their 
perspective may influence the strategies chosen for a particular child. 
Table 1 
Levels of Assistive Technology and Defining Characteristics and Examples of Each 
Level of assistive 
technology 
Defining characteristics Examples of ways to address deficits 
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No-tech Use of teaching strategies or 
an individual; utilize existing 
conditions; flexible in use as 
these strategies can be 
utilized without reliance on 
other materials 
Pausing during conversation; strategically 
planning social interactions during low-
stress times in a children’s day and in a 
calming environment; encouraging self-
talk 
Low-tech May function without a 
power source or may be 
electronic or battery-
operated; require little to 
moderate training; low-cost 
Communication boards, such as PECS; 
turn-taking cards; picture cards that 
break down complex motor activities into 
steps 
High-tech Originally associated with 
computers but also include 
technologies on phones and 
tablets; expensive and 
require the most training; 
require complex technical 
support if they malfunction 
AAC applications, such as Proloquo2Go; 
smartphone applications that address 
social skills in children with ASD, such as 
Aiko & Egor: Animation 4 Autism; 
accessibility features offered on a 
computer interface 
Note. Data for no-tech defining characteristics from Bouck (2017), Blackhurst (2001), and Zabala 
(2007). Data for low-tech defining characteristics from Dell et al. (2008). Data for high-tech 
defining characteristics from Edyburn (2005), Berhmann and Schaff (2001), Stokes (2009), and 
Jacobsen (2012).  
Table 2 









Pausing during conversation X X  
Strategic scheduling of 
interactions 
 X  
Dedicating time prior to 
interactions for discussion 
X X  
Modeling movements   X 
Encouraging self-talk X X X 










Communication boards X X  
Turn-taking cards X X  
Picture cards for complex 
motor activities 
  X 
Creation of physical 
boundaries in a room 
  X 








Proloquo2Go X X  
Dynavox V X X  
Aiko & Egor  X  
Accessibility features offered 
on computer interface 
  X 
Note. Data for no-tech examples from Stokes (2009), Chang and Locke (2016), and Assaro-
Saddler and Saddler (2010). Data for low-tech examples from Wetherby (1986), Simpson 
(2004), Sigafoos et al. (2013), Stokes (2009), Daubert, Hornstein and Tincani (2014), Fittipaldi 
and Mowling (2009), and Stokes, Wirkus-Pallaske, and Reed (2000). Data for high-tech 
examples from Alzrayer, Banda and Koul (2016), Stokes (2009), Caron, Light, Davidoff, and 
Drager (2017), Gaskin, Hoffman and Turner (2015), and Lofland (n.d.). 
Family Perceptions of Assistive Technology 
 The involvement of parents and caregivers throughout the process of prescribing and 
implementing assistive technology for use with their children is essential (Jeffs, Behrmann, & 
Bannan-Ritland, 2006; Lahm & Sizemore, 2002). Lancioni, Sigafoos, O’Reilly, and Singh (2013) 
state that assessment of attitudes of caregivers, family members, and individuals toward 
different assistive technologies is an important research area that is currently neglected. A 
qualitative study explored barriers to effective assistive technology implementation, and one 
theme that emerged was perceived parental ability and attitudes related to the 
implementation of assistive technology (Hutinger, Johanson, & Stoneburner, 1996). Parents’ 
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concerns were related to the availability of assistive technology training, their comfort with 
computers and computer technology, and a lack of communication between parents and school 
staff, among other factors. In addition, Lode (1992) identified lack of support and lack of family 
involvement as main reasons for abandoning assistive technology devices. However, Peterson 
(2017) found that parents are willing to try to implement whatever recommendations are made 
by teachers or healthcare professionals to help their children learn. It is critical to examine 
parental attitudes related to assistive technology use with their children because these 
attitudes are typically strong predictors of subsequent parental behaviors and success of uptake 
of these strategies (Clark, Austin, & Craike, 2014).  
 When prescribing augmentative and alternative communication (AAC) devices to 
children, the team approach, which involves collaboration of family members, the child, 
teachers, speech-language pathologists (SLPs), occupational therapists (OTs), and other 
specialists, is optimal (Angelo, 2000; Kintsh & DePaula, 2002; Batorowicz & Shepherd, 2011). 
However, Batorowicz and Shepherd (2011) discovered that clinicians prescribing AAC, a subset 
of assistive technology strategies, are apprehensive at times to include family members. 
Specifically, apprehension among clinicians regarding the inclusion of the family in prescription 
review (PR) meetings is related to the use of technical or clinical jargon. Batorowicz and 
Shepherd (2011) argue that involving families in all PR meetings may provide educational value 
and be an empowering experience for family members. Better understanding the perspective 
and education of professionals who are involved in the prescription of AAC and other assistive 
technology devices for children with ASD will clarify the role of caregivers in the process. 
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Cardon, Wilcox, & Campbell (2011) found that caregivers report difficulties in most 
activities and routines that their children with ASD participate in. These activities include 
bathing, morning routines, evening routines, and mealtimes. The two most-cited reasons for 
difficulties in these activities were a child’s inability to perform the task and external problem 
behaviors. The use of assistive technology to address these difficulties may result in more 
positive experiences. However, this study found that less than half of the parents reported 
being able to find solutions that involved the use of assistive technology strategies. Out of 134 
caregivers who participated in the online assessment, 34 caregivers reported using no-tech 
strategies during a bathing routine. These strategies included singing to the child, giving verbal 
reinforcement, and making sure there were few people around to reduce stimulation. Most 
caregivers in this study reported receiving training about assistive technology from their early 
intervention providers. However, only 6.7% of caregivers felt very competent in their ability to 
use adaptations and assistive technology to participate in daily activities. Perhaps the lack of 
specialized training in assistive technology among early intervention providers and other 
related service professionals is related to caregivers’ confidence in utilizing assistive technology 
strategies to increase their child’s ability to engage in daily activities. 
 Previous research demonstrates that caregivers are able to identify potential benefits of 
assistive technology for their child, however, barriers related to lack of support from 
professionals, lack of personal knowledge, and lack of time, energy, and drive prevent 
successful implementation (Peterson, 2017; Tegler, Pless, Johansson, & Sonnander, 2019). 
Peterson (2017) shares that the primary barrier to implementation of assistive technology in 
children with ASD revolves around the child’s teachers’ and healthcare providers’ knowledge of 
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and comfort with assistive technology, as well as cost. However, when skilled practitioners with 
expertise in assistive technology work to implement these strategies into the lives of children 
with ASD, the impact is positive. Donato, Shane, and Hemsley (2014) share that parents whose 
children with ASD use visual supports, such as PECS, Proloquo2Go, and other mobile 
technologies, are pleased with the impact it has on their daily lives. One parent shared, “We 
find the visuals are very, very good because it tends to take some of the pressure off the need 
for the words.” This supports the potential impact that assistive technology can have when 
implemented by experienced and trained professionals. By better understanding the barriers 
associated with successful assistive technology implementation in various contexts of a child’s 
life, strategies may be developed to overcome these challenges. 
The Role of Service Professions 
  In order to increase the appropriate utilization of assistive technology in the treatment 
of children with ASD, service providers must be educated on the role and appropriate uses of 
assistive technology in context.  In the following section, the roles of a variety of service 
professions will be outlined, both in general and specifically in relation to providing services to 
children with ASD. The perceptions of these professions related to assistive technology and 
their role in providing assistive technology services will also be discussed when possible. Finally, 
research associated with each field and its contribution to providing assistive technology 
services to children with ASD will be considered. See Table 3 for information regarding 
minimum degree requirements for each of the professions. 
Table 3 
Professions and Current Corresponding Minimum Degree Requirements 
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Professional Minimum degree requirement 
Occupational therapist Master’s degree 




Special education teacher Bachelor’s degree 
 
Occupational therapy 
 The American Occupational Therapy Association (AOTA) states that occupational 
therapy is the only profession that assists individuals across their lifespan to do the things that 
they want and need to do. Occupational therapy practitioners use customized interventions to 
improve individuals’ ability to perform daily activities (AOTA, 2019). When working with 
children with ASD, occupational therapy practitioners use evidence-based strategies to address 
deficits in self-regulation, sensory integration, motor development, social participation, and 
other areas of life. The primary role of occupational therapists (OTs) is to provide direct services 
to children and families while advocating for modifications and accommodations that will allow 
their clients to participate in daily and community activities. Because of the role of occupational 
therapy practitioners in the care of children with ASD, it is important to consider their role in 
providing assistive technology services as well. Kanny and Anson (1998) performed a replication 
study to see what changes occurred in the education of occupational therapy students, as 
related to assistive technology, between 1989 and 1994-1995. Results from a mailed 
questionnaire revealed that 89% of programs in 1994-1995 included assistive technology 
content in lectures throughout their curricula compared with 54% of programs in 1989. These 
results suggest a greater emphasis is being placed in the area of assistive technology within 
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occupational therapy programs, however, the extent to which assistive technology concepts are 
being addressed likely varies significantly across programs. 
 Occupational therapy practitioners may utilize and recommend assistive technology use 
to improve a child’s ability to engage in activities and to promote participation (Case-Smith & 
O’Brien, 2015). Particularly, assistive technology from an occupational therapy perspective may 
support language and communication in children with ASD, as well as moderating behavior 
challenges that may be present (Rispoli, van der Meer, Lang, & Camargo, 2010; Shane et al., 
2012; van der Meer, Sutherland, O’Reilly, Lancioni, & Sigafoos, 2012). The technology utilized 
by occupational therapy practitioners varies from low tech support, like weighted silverware to 
provide sensory feedback, to high tech support, such as electronic writing devices or word 
processors. Oftentimes, occupational therapists may work with other professionals, such as 
physical therapists or speech language pathologists to determine the most appropriate form of 
assistive technology for a child with ASD (Lindsay, 2010). 
Physical therapy 
 The American Physical Therapy Association (APTA) describes physical therapy’s role in 
care for children with ASD as helping them participate fully in daily routines at home and at 
school, acquire new motor skills, develop better coordination, and increase posture, among 
other areas of performance (APTA, 2018). The Academy of Pediatric Physical Therapy (2014) 
identifies hypotonia, developmental dyspraxia, repetitive movements, oral-motor dysfunction, 
decreased hand-eye coordination, and poor balance as areas that physical therapists are able to 
address when working with children with ASD. Karen Tartick, a physical therapist who works in 
schools, shares that both exercise and structured play are evidence-based practices for children 
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with autism (APTA, 2018). Throughout the process of providing care, an emphasis is placed on 
modifying activities so that children with ASD are able to participate in the same environment 
as their peers (Academy of Pediatric Physical Therapy, 2014). Given this emphasis on inclusion, 
it is likely that assistive technology is used to facilitate participation. However, research related 
to assistive technology implementation by physical therapists to increase participation in 
children with ASD is limited, and evidence suggests the profession is not comfortable providing 
these services. 
Although physical therapists have a role in recommending and implementing assistive 
technology use with their clients, physical therapists report having “less-than-adequate” 
training in assistive technology and a lack of confidence in providing these services (Long & 
Perry, 2008). Long and Perry (2008) mailed a survey questionnaire related to training needs of 
physical therapists in the area of assistive technology, their confidence in delivering assistive 
technology services, preferred methods of training, and challenges in being trained to 380 
pediatric physical therapists. The results of the survey indicated that physical therapists would 
like accessible and affordable training that focuses on the funding of assistive technology, as 
well as knowledge of specific devices and assessment and evaluation methods (Long & Perry, 
2008). Perhaps the most effective way to provide this education is within a physical therapy 
program. 
Speech-language pathology 
The American Speech-Language-Hearing Association (ASHA) shares that SLPs work to 
prevent, assess, diagnose, and treat speech, language, social and cognitive communication, and 
swallowing disorders in individuals who have deficits in these areas (ASHA, n.d. -a). SLPs play a 
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large role in screening, assessing, diagnosing, and treating individuals with ASD. Specifically, 
SLPs may educate other professionals on the needs of persons with ASD and their profession’s 
role in treating this population, screening individuals who present with language and 
communication difficulties, assessing for the need of AAC devices as a mode of communication, 
and diagnosing the presence or absence of ASD as a part of a diagnostic team, among other 
important roles. ASHA shares that SLPs who work with individuals with ASD should be 
specifically educated and trained to do so (ASHA, n.d. -b).  
When working with children who have ASD, speech-language pathologists may address 
deficits in independence and self-advocacy that result from core challenges in social interaction 
and verbal and nonverbal communication. Speech-language pathologists are able to contribute 
in one way by ensuring children with ASD have a functional communication system, which may 
include the use of AAC (ASHA, n.d. -b). However, the ability to recommend and implement AAC 
strategies is not always easy for speech-language pathologists. Lindsay (2010) shares that there 
are technical, social, and political barriers influencing clinicians’ decisions to prescribe AAC 
devices. These include issues related to the complexity of devices, family views of technology, 
and gaps in funding and policy (Lindsay, 2010). While AAC devices have the potential to allow 
children with ASD to participate more fully in desired activities, the barriers to receiving 
appropriate services must be addressed to ensure successful implementation. Perhaps further 
education related to these assistive technology devices and the barriers that may be present 




The National Association of Special Education Teachers (NASET) share that special 
education teachers work with students who have learning, mental, emotional, or physical 
disabilities. Special education teachers adapt general education lessons and teach various 
subjects to students who have disabilities. NASET has numerous articles related to assistive 
technology and the role that special education teachers can play in the implementation of 
these devices. However, most of these articles are locked and reserved solely for members of 
NASET. The Montana Office of Public Instruction (2017) created a holistic guide that describes 
assistive technology through the scope of special education and goes in depth into the 
assessment, selection, purchasing, training, usage, and repair of assistive technology devices. 
The organization shares that teachers should consider assistive technology as a tool to address 
educational deficits in general education programs prior to referring a child to special 
education. If the support team finds that the child is still not able to perform in general 
education courses with assistive technology or other interventions, then a special education 
evaluation is conducted.  
As a part of this evaluation, the evaluation team may determine whether or not further 
assistive technology assessment is needed. The results of this examination would be included in 
the development of an individualized education program (IEP) for the child. The efficacy of the 
assistive technology devices utilized is analyzed at least annually during the IEP meeting 
(Montana Office of Public Instruction, 2017). Because teachers play an active role in detecting 
when a child may need assistive technology services, it is important for them to receive 
education in this area of their scope of practice. When working with children with ASD, special 
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education teachers may utilize a variety of assistive technology devices to increase 
participation, augment communication, and develop social skills (Cramer, Hirano, Tentori, 
Yeganyan, & Hayes, 2011).  
Utilization of technology to teach students with ASD was first cited over 35 years ago, 
when Colby (1973) examined the use of computers to increase understanding of how children 
use letters and sounds to form words. However, Knight, McKissick, and Saunders (2013) 
performed a comprehensive review of literature for articles published between 1993 and 2012 
to determine the degree to which technology-related interventions could be considered an 
evidence-based intervention to teach academic skills to children with ASD. A total of 25 studies 
met inclusion criteria, and no group studies met criteria for quality or acceptable studies. The 
authors suggest that these results should encourage special education teachers and members 
of the treatment team to take caution in using technology-based interventions to teach 
academic skills to children with ASD (Knight et al., 2013). Wissick and Gardner (2008) also 
support the use of caution when using assistive technology, and state that “practitioners and 
teachers need training on technology assessments and evaluation models” (p. 91). 
Costigan and Light (2010) performed a review of research related to preservice AAC 
training for speech-language pathologists, special education teachers, and occupational 
therapists in clinical and education practice. Results of their systematic review indicate that the 
amount of AAC content offered by preservice programs was low, with 18-38% of speech-
language pathology programs, 76% of special education programs, and 100% of OT programs 
failing to offer an AAC course. However, 80-100% of speech-language pathology programs, 
100% of special education programs, and 34-59% of OT programs reported AAC content was 
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incorporated into other courses, with an average of 1-4 hours of AAC-specific content covered. 
When considering interdisciplinary preservice AAC training, 14-22% of responding speech-
language pathology programs welcomed other disciplines into AAC courses (Costigan & Light, 
2010). Two particular studies investigated student competence in providing AAC services, with 
speech-language pathology programs reporting that less than half of graduating students (0-
42%) were competent in providing AAC services following preservice education (Ratcliff & 
Beukelman, 1995; Ratcliff, Koul, & Lloyd, 2008. These findings further support the need for an 
assessment that will measure students’ attitudes, self-efficacy, and knowledge, with the 
ultimate goal to increase their ability to provide quality assistive technology services to children 
with ASD. 
Content Validation and Assessments 
In the process of creating a new assessment tool to explore pre-professional students’ 
knowledge, perceptions, and skills related to assistive technology and ASD, establishing content 
validity is vital in moving toward implementation of the assessment. Rickards, Magee, and 
Artino (2012) suggest that assessments created and implemented without evaluating content 
validity are not well-designed and the data gathered may fail to capture the essence of the 
intended variables measured by the assessment.  Portney and Watkins (2015) share that 
content validity is a subjective process where claims of the validation of assessment questions 
are made by a panel of experts who review the instrument and determine whether the items 
satisfy the content domain. This process often requires multiple revisions of the instrument, 
and when all experts agree that all of the content domains has been adequately represented, 
content validity is supported. Once content validity has been established, future research will 
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explore the potential need for increased awareness, training, and experiences based on the 
results of the assessment in action.  
Face Validation and Assessments 
 Establishing face validity functions to indicate that an assessment appears to measure 
what it is supposed to. Portney and Watkins (2015) posit that this is the weakest form of 
measurement validity, as there is no standard for judging face validity or determining ‘how 
much’ face validity an instrument has. Because of this, face validity is assessed as ‘all-or-none’; 
an instrument either has face validity or it does not. However, measuring face validity is 
important as respondents may not be motivated to answer questions with honesty if they do 
not see the relevance of the questions (Portney & Watkins, 2015). To test for face validity, 
researchers obtain subjective assessments of an instrument from experts in the field of 
interest, or current or future individuals who are part of the desired population of participants 












Purpose of Study 
The primary objective of this study is to assess content and face validity for the 
Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy and Knowledge in Assistive 
Technology and ASD. This assessment is intended to answer the research question: “How do 
the attitudes, self-efficacy, and knowledge in assistive technology and ASD differ within and 
across students in pre-service professional programs?”. Establishing content and face validity of 
the instrument is essential before implementing the tool. In order to establish content and face 
validity, content experts in assistive technology, ASD, and each of the professional disciplines 
have been recruited to provide feedback on the content validity of the instrument. Pre-
professional students in each target discipline have also been recruited to take the assessment 
after content validation methodology is complete, and to provide feedback related to the face 
validity of the instrument. 
Once content and face validity have been established, this assessment tool will be 
utilized in future research to identify the knowledge that pre-professional students possess, the 
applied experiences they may have had in volunteering or service learning opportunities, and 
their attitudes about the potential role of assistive technology in treating ASD through the 
scope of their practice. Future coursework and continuing education opportunities can be 
modified or established based on the results of this assessment to increase knowledge, self-






Importance to the Field of Occupational Therapy 
 Promoting full participation in desired and necessary activities of daily living is a large 
part of occupational therapy’s mission. Work is an occupation that consumes a majority of a 
professional’s time. By addressing the experiences of pre-professional students related to 
assistive technology use in children with ASD, and better understanding how this may 
contribute to their practice, changes can be made to curricula or outside experiences. These 
changes will positively contribute to professionals’ experiences recommending and 
implementing assistive technology services for children with ASD. By addressing the 
experiences of pre-professional students, children with ASD can benefit by receiving 
appropriate care and, if needed, assistive technology services that will allow them to fully 
participate in their occupations, including engagement in school and play.  
The PEOP Model is used to better understand the occupational performance of a child 
with ASD and the role that technology plays in enhancing performance/participation, as it 
effectively breaks down the components of occupational performance. The model places an 
emphasis on a client-centered approach to therapy, with the environment impacting 
occupational functioning.  
Figure 1 provides a visual depiction of the PEOP Model. The person, or intrinsic factors, 
that contribute to well-being can include physiological, cognitive, spiritual, neurobehavioral, 
and psychological factors. Some of these person factors are more relevant to autism spectrum 
disorder than others. For instance, cognitive factors are applicable and include the process of 
thinking, memory, reasoning, and attention. Maenner et al. and Centers for Disease Control and 
Prevention (2020) share that among children with ASD for whom data on intellectual 
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functioning were available, 33% were classified as having an intellectual disability (IQ≤70). 
Cognitive functioning is a person factor that contributes significantly to the occupational 
performance and participation of a child with ASD. Another person factor to consider in 
children with ASD is neurobehavioral, which includes systems that control motor and sensory 
inputs, such as balance and coordination. During school age, children with ASD display 
challenges with gross motor skills that include running and jumping (MacDonald et al., 2013). 
Leonard et al. (2013) conducted a study that involved 54 at-risk infants, with an older sibling 
with a diagnosis of ASD, and found that fine motor skills was a particular difficulty for those 
(n=17) who went on to develop ASD at 36 months. These person factors interact with each 
other, along with environmental factors, to influence a child’s occupational participation and 
performance. 
Figure 1 




Note. Christiansen CH, Baum CM, Bass Haugen J. Occupational Therapy: Performance, 
Participation, and Well-Being. 3rd ed. Thorofare, NJ: SLACK Incorporated; 2005. Reprinted with 
permission from SLACK Incorporated. Reference # B166335309. See Appendix K for SLACK 
Incorporated permissions. 
Within the PEOP Model, environmental factors are also stressed as contributory to the 
occupational performance and participation of individuals. The built environment and 
technology, social supports, and cultural values are of particular focus for children with ASD. 
Built environment and technology refers to buildings, public spaces, and tools, including 
assistive technology devices. The level of accessibility of the public spaces that children with 
ASD inhabit, particularly school spaces and the home, can have a great influence on their 
participation in occupations. Components of the built environment that can be deleterious to 
the participation of children with ASD while in school include intensity of lighting and sound, 
lack of personal space, and cluttered classrooms (McAllister & Macguire, 2012). Assistive 
technology has the ability to facilitate engagement for children with ASD in environments that 
might otherwise be inaccessible. However, as mentioned earlier, Peterson (2017) shares that 
the primary barrier to implementation of assistive technology in children with ASD is related to 
the child’s teachers’ and healthcare providers’ lack of knowledge of and comfort with assistive 
technology. The appropriate implementation of assistive technology devices and strategies has 
the potential to positively impact occupational engagement and participation for children with 
ASD. 
While assistive technology devices and strategies have the potential to increase 
participation for children with ASD, it is also important to consider the cultural values and social 
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supports of the child and their family. Previous research suggests that most parents are willing 
to try to implement whatever assistive technology devices and strategies are made by 
professionals to help their children learn (Peterson, 2017). However, there may be families who 
are resistant to certain kinds of assistive technology devices. It is vital that a team approach is 
used when selecting and implementing assistive technology devices and strategies in order to 
increase the likelihood of adherence (Angelo, 2000; Kintsh & DePaula, 2002; Batorowicz & 
Shepherd, 2011). Members of a school-based interdisciplinary team, including occupational and 
physical therapists, as well as speech language pathologists and special educators, should be 
actively involved in the process of implementing new strategies and devices to ensure the 
child’s optimal occupational performance and participation. 
In order to better understand occupational performance and participation as the 
interaction between person and environment factors with the desired occupation, a case 
example is useful. Children with ASD have varying deficits, including challenges with social 
communication and restrictive behaviors.  These challenges are considered person-based 
factors that interact with their environment-based factors, such as their home environment, 
school environment, and support system, to influence their occupational performance. In order 
to address and moderate difficulties that children with ASD experience in the context of school 
or play, assistive technology can be a useful tool. For example, if a child with ASD (person) is 
provided with an opportunity to perform classroom activities (occupation) with his classmates 
while in standing (environment), then he may be more likely to engage with material as 
compared to being forced to sit throughout the activities. This is an example where a no-tech 
strategy (performing activities in standing) has the potential to increase a child’s occupational 
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performance in school. The PEOP Model provides structure to the rationale behind this study, 
which involves the development of an assessment that will be distributed amongst a variety of 
students.  
The development of an assessment that examines the experiences of students within a 
variety of disciplines also reflects the larger interdisciplinary team that occupational therapists 
are a part of. Because professionals in these disciplines have shared a lack of confidence in 
providing assistive technology services to their clients in previous research, establishing a 
measurement tool to evaluate students’ attitudes, self-efficacy, and knowledge will be useful in 
supporting the need for interdisciplinary coursework and continuing education opportunities 
that address assistive technology implementation from the scope of a variety of disciplines. 
Before distributing this new assessment tool to students, content and face validity must be 
established to ensure that the assessment is effective and comprehensive, and that target 













Descriptive research methodology was used in this study to gather both quantitative 
data from content experts to determine the essentiality and clarity of assessment items, as well 
as qualitative data from content and face validators related to the usability of the assessment 
as a whole. In particular, to establish content validity, experts scored each assessment item on 
a 3-point ordinal scale for both essentiality and clarity. Space was also provided after each item 
for qualitative feedback and suggestions for revisions. See Appendix B for instructions provided 
to content validators. When establishing face validity, pre-professional students within the 
disciplines of occupational therapy, physical therapy, speech language pathology, and special 
education not only completed the assessment for pilot data, but also provided qualitative 
feedback on the assessment’s usability and clarity. See Appendices E and G for examples of 
questions posed during face validation. By integrating both the quantitative and qualitative 
data gathered from both content and face validators, the final assessment will reflect the 
perspective of both experts in the field, as well as the students who the assessment aims to 
reach. This study was reviewed by the Institutional Review Board (IRB) at UW-Milwaukee and 
the protocol was granted Exempt status. The protocol for IRB# 20.098 was approved on 
November 12, 2019 for three years. See Appendix L for a copy of the IRB Protocol Form, and 
Appendix M for the IRB Exemption decision. 
Assessment Development 
To better understand the education and perceptions that incoming service providers 
have related to assistive technology and its use in children with ASD, an online assessment was 
developed. McCoach, Gable, and Madura (2013) outline the following steps during the 
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development phase of an assessment: specify purpose of the domain/construct to be 
developed, confirm that there are no existing instruments that serve the same purpose, and 
describe the domain and provide preliminary conceptual definition. After establishing the 
domains of the instrument, the item pool can be developed, otherwise known as the “question 
development” phase (Kline, 2013). During this phase, content should be included that may not 
perfectly fit the domain identified, as later evaluation by experts will eliminate inappropriate 
items from the pool. The initial pool of items should also be at least twice as long as the desired 
final scale, according to Kline (2013) and Schinka, Velicer, and Weiner (2012). Each question 
must be kept simple, straightforward, and follow conventions of normal conversation in order 
to prevent satisficing, or the act of providing “merely satisfactory answers,” rather than the 
most accurate ones (Krosnick, 2018). See Figure 2 for the process of assessment creation. 
Figure 2 
Creation Process of Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and 
Knowledge in Assistive Technology and ASD. 
 The assessment utilized was conceptualized and created prior to the beginning of 
content and face validation methodology. First, relevant demographic questions were included. 
Then, a literature review was performed to better understand the factors that contribute to 
successful recommendation and uptake of assistive technology in a variety of patient 
populations. Previous research indicates that there is not a single factor that limits effective 
assistive technology implementation, rather, it is likely the interaction of multiple factors (Todis 
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& Walker, 1993; Carey & Sale, 1994; McGregor & Pachuski, 1996; Copley & Ziviani, 2004). 
Previous research in the field of assistive technology suggests that practitioner knowledge, self-
efficacy, and attitudes are factors that contribute to successful implementation of assistive 
technology strategies (Alkahtani, 2013; Gustafson, 2006). In order to create the assessment, the 
domains of “attitude”, “self-efficacy”, and “knowledge” were operationally defined. See 
Appendix C for the operational definitions for each domain. Then, a literature review specific to 
the domains of “attitude” and “self-efficacy” was performed to gain a deeper understanding of 
the types of questions that are effective in measuring these domains.  
Measuring Attitudes 
Based upon a lack of comfort and knowledge in formulating items that measure 
“attitudes” and “self-efficacy”, a further literature review was performed to better understand 
item creation. “Attitude” is a concept that has been studied in the social sciences for many 
years (Chaiklin, 2011). Although there is no universally accepted definition for the concept, one 
commonly agreed upon definition is “a mental or neural state of readiness… exerting a directive 
or dynamic influence on the individual’s response to all objects and situations to which it is 
related” (Allport, 1935; Pickens, 2005). McLeod (2009) posits that attitude measurement is 
divided into two categories: direct measurement (rating an issue on a standard set of bipolar 
adjectives with opposite meanings) and indirect measurement (interpreting an ambiguous 
stimulus, such as a picture, and projecting attitudes into the ambiguous stimulus).  
This assessment utilizes direct measurement through the use of a Likert scale that 
allows respondents to rate statements on a standard scale from “strongly disagree” to “strongly 
agree”.  The most common problem when attempting to measure attitudes is social desirability, 
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or the tendency for respondents to give socially desirable responses to the assessment items 
(Goldstein, 1960; Steenkamp, 2009). Because of this, responses on attitude scales are not 
always completely valid. However, gaining insight into the attitudes of pre-professional 
students as these attitudes relate to level of knowledge and experience working with assistive 
technology and children with ASD is useful in considering ways to enhance current coursework 
and potential continuing education experiences. 
Measuring Self-Efficacy 
It is important for incoming professionals to have a strong sense of self-efficacy in their 
ability to provide sufficient care and services to the population they will serve. According to 
Bandura (1994), perceived self-efficacy refers to the belief system that people have regarding 
their ability to produce levels of performance that exercise influence over situations affecting 
their lives. People with a strong sense of self-efficacy are able to easily approach difficult tasks 
and sustain the effort necessary to achieve objectives. In contrast, individuals with low self-
efficacy avoid having to deal with tasks that involve a high degree of difficulty and quickly lose 
confidence in their own abilities (Bandura, 1995).  
Lahm and Sizemore (2002) investigated self-efficacy among professionals who provide 
assistive technology services and found that the amount of formal education received by 
professionals impacted their ability and confidence in providing these services. They share, 
“when they [respondents] were involved in formal schooling, assistive technology was not the 
popular intervention that it is now… speech-language pathologists who were more recently 
graduated viewed their assistive technology background more positively” (Lahm & Sizemore, 
2002). In order to measure pre-professional students’ self-efficacy as it relates to providing 
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assistive technology services to children with ASD, a Likert scale that ranges from “strongly 
disagree” to “strongly agree” followed statements related to confidence in the ability to 
provide relevant services. 
Question Development 
After the domains were operationally defined and there was a deeper understanding 
about the ways in which to measure attitudes and self-efficacy, assessment questions were 
created for each domain. First, questions were proliferated between Cindy Ruedinger and Kris 
Barnekow based on relevant topics associated with ASD and assistive technology. Once these 
sample questions were created, they were sent to content validators within all professional 
disciplines prior to the content validation process to provide feedback. These experts were also 
encouraged to share additional questions for the assessment that related to assistive 
technology use in children with ASD from the perspective of their field. After all content 
validators provided feedback on the existing items and provided any additional items they 
could generate, these items were organized by domain into the Assessment of Pre-Professional 
Students’ Attitudes, Self-Efficacy, and Knowledge in Assistive Technology and ASD and the first 
round of content validation was ready to begin.  
Content Validation 
In order to establish content validity of the Assessment of Pre-Professional Students’ 
Attitudes, Self-Efficacy, and Knowledge in Assistive Technology and ASD, the current study 
utilized an online survey research design. Content validity refers to the degree to which aspects 
of an assessment are relevant to, and representative of, the targeted constructs of that 
assessment (Haynes, Richard, & Kubany, 1995).  The content experts scored each item in the 
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assessment on a 3-point ordinal scale for essentiality and clarity. During the first round of 
content validation, space was provided after each item score for comments on the item or 
suggestions for revisions (see Appendix B for instructions provided to content validators).  
Once the statistical results for each item meet or exceed a cut-off score, content validity 
of the instrument is assumed (Tojib & Sugianto, 2006). Through the process of establishing 
content validity, future research can be completed using the assessment tool to better 
understand pre-professional students’ experience and knowledge related to assistive 
technology and ASD. This information will ultimately provide insight into the potential need to 
increase the number of courses or experiences offered for students related to assistive 
technology and its use with children with ASD, or a need for increased continuing education 
courses or modules that are available for professionals. 
Participant Characteristics 
Sampling ensured that experts involved in providing content validation ratings had 
specialized knowledge and experience in one of the six areas addressed within the assessment 
(assistive technology, autism spectrum disorder, occupational therapy, physical therapy, 
speech-language pathology, and special education). This knowledge and experience could be 
evident through their careers, certifications, and research interests. This criterion ensured that 
the content experts had experience necessary to effectively rate the clarity and essentiality of 
the assessment items.  
Content experts were identified through affiliation with the University of Wisconsin-
Milwaukee, membership in related organizations, and existing professional contacts. Experts 
were not required to be affiliated with the University of Wisconsin – Milwaukee to qualify for 
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participation in the study. Content experts were not compensated for their participation in the 
study. 
Sampling Procedure 
Participants were first identified through convenience sampling via existing relationships 
with the investigators. These initially identified participants were then asked to nominate 
further subjects who they felt would be a good fit for the study, through the use of snowball 
sampling. Participants were required to have a degree in their respective field, with 
certifications and additional experiences supporting their expertise. Professors were required 
to hold teaching positions at academic institutions, and clinicians were required to be currently 
practicing in their field.  
Content experts were initially contacted through IRB-approved email communication 
and were provided with background on the study and the informed consent process. All 
identified participants demonstrated interest in participating in the study. Interested content 
experts were then provided a link which directed them to a Qualtrics survey where they 
performed the first round of content validation. There were no incentives associated with 
participation in content validation. 
Data Collection 
Feedback related to content validity was provided by experts through a two-step 
process and the use of a three-point ordinal scale within a Qualtrics survey that contained all of 
the proposed assessment questions with their domains noted. See Appendix C for the 
assessment titled “Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and 
Knowledge in Assistive Technology”. See Appendix H for an excerpt of the question layout for 
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content validation within Qualtrics. Content experts were provided with definitions of 
important terms throughout the assessment as well as details regarding the qualities of 
“essentiality” and “clarity” that they would be rating each item on. Experts were asked to score 
each item on a scale of 0 to 2 where 0 = not essential, 1 = useful but not essential, and 2 = 
essential. They used a similar scale to rate each item’s clarity, where 0 = unclear, 1 = unclear but 
revisions improve clarity, 2 = clear. Experts were also encouraged to contact the primary 
investigator if they were unsure about the scoring protocol or contents of the assessment. 
Content experts were given one month to complete the content validation process for each 
round, and extensions were given as necessary to ensure retention of participants. Weekly 
email reminders were also disseminated through Qualtrics software to increase the likelihood 
that the process would be completed. 
Conditions and Design 
All content experts were exposed to the entire assessment and were asked to rate all 
items, regardless of whether or not the item fell within their professional domain. This allowed 
the perspectives of all included professions to be factored into the content validation process. 
During the first round of the content validation process, content experts were asked to provide 
feedback or suggestions for improvement after each item in the assessment. During the second 
round of the assessment, content experts were asked to share any glaring issues noticed during 
the validation process but did not provide qualitative feedback at the item-level. 
Data Diagnostics 
After each round of content validation, data were exported from Qualtrics to Excel for 
inspection and analysis. Experts were unable to skip any item within Qualtrics, so all items were 
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scored and there was no missing data to treat. All data were included in analysis, including 
outliers. Utilization of a quantitative content validity method allowed for Lawshe’s (1975) 
content validity ratio (CVR) and content validity index (CVI) to be utilized to select the most 
representative content to be included in the assessment tool. The CVR is used to determine 
whether a specific item should be retained or rejected in the instrument and is recognized as 
the method for establishing content validity (Wilson, Pan, & Schumsky, 2012). CVR is calculated 
by the following equation:  
 =






In the formula, “ne” refers to the number of panelists indicating the item as essential and “n” 
refers to the total number of panelists. A resulting CVR score can be a negative number, 
positive number, or zero.  
Item-level CVR were calculated for essentiality (CVR (E)) and for clarity (CVR (C)). Only 
items with CVR (E) ≥ 0.50 after the first round of content validation were considered further to 
determine if the item should be retained or revised. Lawshe (1975) created a table of necessary 
CVR values needed to consider an item valid based on the number of panelists included in the 
content validation process. According to Rodrigues, Adachi, Beattie, and MacDermid (2017), the 
higher CVR value indicates greater agreement among panelists. While the goal was to have 12 
experts participate in both rounds of content validation in this study, to ensure consistency 
across both rounds of content validation with anticipation that there may be dropouts of 
experts, the minimum CVR values for a panel of 10 were used to determine inclusion/exclusion 
of items. Based on Lawshe’s (1975) calculations, the minimum CVR for a panel of 10 would be 
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.62. In addition, Ayre and Scally (2014) revisited Lawshe’s values and established updated 
critical values, where the minimum CVR for a panel of 10 would be .80. Ayre and Scally’s 
updated critical value of 0.80 was utilized to determine which items would be included in the 
final version of the assessment. In cases where the CVR fell below .80, revisions were made, 
and the item was re-scored by the expert raters in the second round. See Figure 3 for a diagram 
depicting the process of Round 1 of content validation. Two rounds of the content validation 
process were completed, and if the CVR was still below .80 for a given item at the end of the 
second round, that item was removed from the final assessment. See Figure 4 for a diagram 
depicting the process of Round 2 of content validation. 
 The CVI was also calculated for each subscale and the entire assessment. The CVI is 
calculated by averaging all of the CVRs for the items that were included in the final instrument 
(Devon et al., 2007; Gilbert & Prion, 2016; Lawshe, 1975). The CVI assesses the content validity 
of an entire subscale and/or an entire instrument, after items have been removed that do not 
satisfy the CVR cutoff. Tilden, Nelson, and May (1990) suggest that a CVI value that exceeds 
0.70 is sufficient, while Davis (1992) shares that values of more than 0.80 is preferred. 
Face Validation and Pilot Data 
Once content validity was established for the assessment, a separate group of 
participants who were a part of the target population completed the assessment and 
responded to questions related to face validity after completion of the assessment. This portion 
of the study provided both pilot data as well as feedback related to face validity. This 
assessment of validity was important to measure because it took into account the appearance 
of the assessment from the perspective of the target population. If participants do not believe 
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that the assessment is valid, they may be less inclined to complete the assessment (Orcher, 
2005). Face validity indicates that an assessment appears to test what it is supposed to (Portney 
& Watkins, 2015). Litwin (1995) shares that face validity is established by untrained individuals 
to see if the items look “OK” to them; this is a more casual assessment of item appropriateness 
as compared to content validation.  
Participant Characteristics 
Current pre-professional students were recruited to complete the assessment and 
provide feedback afterwards about face validity, particularly about the appearance, usability, 
and perceived usefulness of the tool. Students from each pre-professional program of interest 
at the University of Wisconsin – Milwaukee were recruited to participate in the assessment, 
with a total of up to 20 total participants, with 5 from each discipline. In total, 5 occupational 
therapy students, 4 physical therapy students, 3 speech language pathology students, and 3 
special education students completed all portions of the study. Participants in this portion of 
the study were asked to complete a series of screening questions prior to gaining access to the 
assessment. See Appendix D for the screening questions that were asked prior to the beginning 
of the assessment. Students were not compensated for their participation in the assessment 
and face validation process to ensure participants were intrinsically motivated to provide 
meaningful feedback. First, students completed the assessment as members of the target 
population that the assessment aims to be distributed to. Directly following the submission of 





Sampling for the face validation portion of this study was completed through a modified 
snowball method. First, program directors from all four programs were identified and were 
emailed an approved script outlining the study, informed consent information, and a link to the 
Qualtrics assessment. Program directors were requested to forward this script to all of their 
students in the programs of interest. From there, students were able to voluntarily decide, or 
self-select, whether or not they would like to participate in the study; completion of the 
assessment was not a part of any course objectives or requirements. In order to complete the 
assessment and provide feedback on its usability, students had to be 18 years or older, identify 
as a student in one of the four disciplines included in the assessment, have an expressed 
interest in both assistive technology and autism spectrum disorder, and have 20 minutes to 
complete the assessment and provide feedback. Having expressed interest and time to 
dedicate to completing the assessment ensured that meaningful feedback could be provided 
from the target population. In total, 16 students participated in the entirety of this portion of 
the study. See Table 4 for more details regarding the demographics of the respondents. 
Table 4 
Face Validation Participant Demographics 
 Participants (n = 16) 
Variable n % 
Age (years)   
18-24 12 75 
25-34 3 18.75 
35 + 1 6.25 
Highest Degree   
GED/H.S. Diploma 2 12.5 






















Note. GED = general education diploma; H.S. = high school; ASD = autism spectrum disorder; AT 
= assistive technology 
Data Collection 
Data collection occurred within Qualtrics software.  See Appendix F for an excerpt of the 
assessment items within Qualtrics. Participants provided pilot data by completing the 
Discipline   
Occupational Therapy 5 31.25 
Physical Therapy 4 25 
Speech-Language Pathology 4 25 
Special Education 3 18.75 
Semesters Completed   
1 3 18.75 
2 3 18.75 
3 1 6.25 
4 5 31.25 
5 4 25 
Previous ASD Coursework   
Yes 5 31.25 
No 11 68.75 
Previous AT Coursework   
Yes 14 87.5 
No 2 12.5 
Outside Experience (ASD)   
Yes 13 81.25 
No 3 18.75 
Outside Experience (AT)   
Yes 12 75 
No 4 25 
AT use with ASD   
Yes 7 43.75 
No 9 56.25 
Interest Working w/ School-Aged Kids   
Yes 13 81.25 
Maybe 3 18.75 
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assessment that had previously gone through two rounds of content validation, and 
participants also provided feedback regarding the assessment’s face validity at the end. 
Participation in all portions of the assessment were voluntary. There are no statistical 
procedures established to measure face validity. However, the methodology used to measure 
face validity in this study was based off of the work of Oh et al. (2012) who utilized and 
published a variety of questions to establish face validity of an unrelated assessment. These 
researchers measured face validity through the use of a series of questions that were answered 
primarily using a standardized interval as follows: not at all, a little, moderately, quite a bit, and 
extremely. The format of these questions and the scoring scale was useful in creating the 
measure of face validity utilized in this study. The scoring scale was modified to include the 
following scoring options: extremely, moderately, and not at all. A small number of open-ended 
questions were also provided at the end of the face validity portion to encourage participants 
to provide rich feedback on the assessment’s usability. See Appendix G to view an excerpt of 
face validation questions. 
Conditions and Design 
Students from all disciplines were exposed to the entire assessment, as the purpose of 
this assessment is to better understand the areas of strength and weakness that students from 
a variety of disciplines have.  
Data Diagnostics: Face Validation 
Quantitative responses were analyzed for mean values and ranges. items scored using a 
Likert scale were analyzed for frequency and percentage of responses and were reported as 
descriptive data. Short-answer responses from the face validation portion of the study were 
 
 41
analyzed informally for themes with the main purpose of informing the various reasons for 
trends noted in the pilot data provided by students throughout the assessment. 
Data Diagnostics: Pilot Data 
 Data gathered throughout the assessment in the form of pilot data were analyzed for 






















Characteristics of the content experts who participated in both rounds of the validation 
process are summarized in Table 5. The expert rater panel consisted of 12 total raters for the 
first round, and 10 raters for the second round. Two experts in the field of assistive technology, 
as well as two experts in the field of ASD were recruited for participation in the content 
validation portion of this study. Two content experts from each of the professional programs 
that are focused on in this study were also recruited, including one professor and one practicing 
clinician in a given field.  Of the available demographic information provided by content 
validators, the average age was 50.9 years, with a range of 32-65 years. 91% (n=10) of 
participants identified as female, and the average years of professional experience was 25.7, 
with a range of 5-40 years. 
Table 5 
Content Validation Expert Demographics 
Expert Age 
(years) 














M.S., ATP 25 






3*† 56 F Physical 
therapy 
Professor of physical 
therapy, Researcher 





















Ph.D., CCC-SLP 27 






M.S., CCC-SLP 15 
7† 40 F Special 
education 








B.A., M.A. 30 







MOT, Ph.D. 40 


























B.A., B.S., M.S. 5 
 
Note. * = completed round 1 of CV, but did not complete round 2 of CV; † = participants 
identified through convenience sampling; ‡ = participants identified through snowball sampling 
Recruitment 
Recruitment took place from October of 2019 to December of 2019. Data collection for 
the first round of content validation occurred from December of 2019 to January of 2020. Data 
analysis for the first round of content validation took place during January 2020, and data 
collection for the second round of content validation occurred from January to February of 
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2020. Participants were contacted in late April of 2020 with a request to provide additional 
demographic information, with that data gathered through early May of 2020.  
Statistics and Data Analysis 
Details of the validation process are shown in Appendices I and J. An initial 27 items 
were constructed with 3 subscales: attitudes (5 items), self-efficacy (7 items), and knowledge 
(15 items). These items were assessed by 12 experts in the first assessment stage. After Stage 1, 
6 items were considered to have insufficient content validity (CVR (E) < 0.50) and were 
removed. A total of 19 items were revised (0.50 ≤ CVR (E) and/or CVR (C) ≤ 0.80) based on 
suggestions by content experts. The final 2 items required no edits, as the CVR met the set 
cutoffs (CVR (E) and CVR (C) ≥ 0.80). The remaining 21 items had sufficient content validity to be 
included in Stage 2. The CVI, or content validity index, for the entire instrument after the 
ineligible items were removed was 0.579. Based on suggestions made by the experts, 10 
additional items were added to the assessment, resulting in 31 total items after the first round 
of content validation. 
In Stage 2, the updated 31 items were assessed by 10 experts, as 2 experts dropped out 
between stages. After Stage 2, 3 total items were removed from the assessment (CVR (E) 
and/or CVR (C) < 0.80). Revisions did not take place after this stage, as this was the final step 
before moving onto face validation. See Table 6 for item-level CVR values. The final instrument 
included 28 items within 3 subscales, with a CVI of 0.939 after removing items that fell below 





























Item-Level Content Validation Results, Using the Content Validity Ratio (CVR) 
Domain: Attitudes 
 Round 1 (N=12) Round 2 (N=10) Final 
Instrument 












Role in ASD 9 0.50 12 1.00 10 1.00 10 1.00 1.00 1.00 
Role in AT« 11 0.83 11 0.83 10 1.00 10 1.00 1.00 1.00 
No-tech 4 -0.33 11 0.83 9 0.80 10 1.00 0.80 1.00 
Low-tech 4 -0.33 11 0.83 10 1.00 10 1.00 1.00 1.00 
High-tech 4 -0.33 10 0.67 10 1.00 10 1.00 1.00 1.00 
Family role Item Added in Second Round 9 0.80 10 1.00 0.80 1.00 




Round 1 (N=12) Round 2 (N=12) 
Final 
Instrument 












No-tech 8 0.33 11 0.83 9 0.80 9 0.80 0.80 0.80 
Low-tech 8 0.33 11 0.83 9 0.80 10 1.00 0.80 1.00 
High-tech 9 0.50 11 0.83 9 0.80 10 1.00 0.80 1.00 
Evaluation 9 0.50 11 0.83 9 0.80 10 1.00 0.80 1.00 
Goals and IEP 10 0.67 12 1.00 9 0.80 10 1.00 0.80 1.00 
Teaching AT 8 0.33 11 0.83 10 1.00 10 1.00 1.00 1.00 
Collaboration 8 0.33 11 0.83 10 1.00 10 1.00 1.00 1.00 
Teach parents Item Added in Second Round 10 1.00 10 1.00 1.00 1.00 
Evaluation 
report 




Round 1 (N=12) Round 2 (N=12) 
Final 
Instrument 












Non-verbal 8 0.33 8 0.33 Item Removed After First Round 
No-tech 8 0.33 9 0.50 9 0.80 10 1.00 0.80 1.00 
Low-tech« 11 0.83 11 0.83 9 0.80 10 1.00 0.80 1.00 
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High-tech 8 0.33 8 0.33 Item Removed After First Round 
Decreased fine 
motor 
9 0.50 9 0.50 10 1.00 10 1.00 1.00 1.00 
Disciplines 
involved 
6 0.00 7 0.18 Item Removed After First Round 
Gym activities 6 0.00 6 0.00 Item Removed After First Round 
AAC device† 10 0.67 8 0.33 Item Removed After First Round 
Low-tech 
writing 
10 0.67 9 0.50 10 1.00 10 1.00 1.00 1.00 
Movement 
strategy 
11 0.83 10 0.67 10 1.00 10 1.00 1.00 1.00 
LRE 9 0.50 8 0.33 Item Removed After First Round 
Cause of ASD 10 0.67 9 0.50 10 1.00 9 0.80 1.00 0.80 
Related services 10 0.67 9 0.50 9 0.80 10 1.00 0.80 1.00 
Visual supports 6 0.00 10 0.67 10 1.00 10 1.00 1.00 1.00 
Video modeling 12 1.00 10 0.67 10 1.00 10 1.00 1.00 1.00 
High-tech Item Added in Second Round 9 0.80 10 1.00 0.80 1.00 
Purpose of AT Item Added in Second Round 9 0.80 10 1.00 0.80 1.00 














Item Added in Second Round 9 0.80 10 1.00 0.80 1.00 
Systematic 
method 





Note. CVR (C) = content validity ratio, rated for clarity; Nc = number of raters of rated item as 
clear; CVR (E) = content validity ratio, rated for essentiality; NE = number of raters who rated 
item as essential 
« = item met initial cutoff; no edits needed; † = item met cutoff of CVR but was removed based 
on feedback from experts; Ø = item removed after second round 
Table 7 
Subscale and Instrument Content Validation (CVI) Results 
After Round 1: 
 CVI Number of Items 
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Assessment Tool Overall 0.579 21 
Attitudes 0.450 5 
Self-Efficacy 0.643 7 
Knowledge 0.602 9 
 
After Round 2: 
 CVI Number of Items 
Assessment Tool Overall 0.939 28 
Attitudes 0.957 7 
Self-Efficacy 0.922 9 
Knowledge 0.942 12 
Note. CVI = content validity index 
Face Validation and Pilot Data 
Participant Flow 
The flow of participants in the face validation process is shown in Figure 5. While 28 
students began the eligibility items at the beginning of the assessment, only 25 met criteria to 
move on to the assessment itself. Of those 25 participants, 16 completed all of the 
demographic items, assessment items, and face validation questions. See Appendix I for more 
details regarding participant drop-off throughout the face validation process. 75% of 
participants (n=12) who completed the entire face validation process were between the ages of 
18-24. 87.5% of students (n=14) had received a bachelor’s degree and were in a master’s or 
Doctoral-level professional program. 31.25% of participants (n=5) had taken previous 
coursework related to ASD, and 87.5% of participants (n=14) took coursework related to 
assistive technology. Detailed characteristics of the students who fully participated in the face 
validation portion of the study are summarized in Table 4.  
Figure 5 





Email communication occurred in late March and early April of 2020. A standardized 
recruitment email was sent to program directors in each of the four programs of interest. These 
program directors then forwarded the standardized email to the students in the target 
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programs. Students were provided with an anonymous link to the Qualtrics assessment within 
the recruitment email. The assessment was opened for three weeks for students to complete 
starting in early April and was closed at the end of April of 2020. 
Statistics and Data Analysis: Face Validation 
Quantitative data gathered during the face validation portion were compiled into Table 
8 and Figure 6. On average, the assessment took participants 15 minutes to complete, with a 
range of 10-25 minutes. 50% of participants (n=8) found the questions extremely easy to 
understand, and the other 50% found the questions moderately easy to understand. 81.25% of 
participants (n=13) found the format extremely easy to understand. 68.75% of participants 
(n=11) felt the questions flowed extremely well from one to the next. The emergent themes 
and quotes from the short-answer portion of the face validation process can be found in 
Appendix J. 93.75% of students (n=15) indicated that they would be interested in taking the 
assessment again (1) to measure change over the course of their program, (2) to contribute to 
both research and the lives of children with ASD, and/or (3) due to the assessment’s simplicity. 
Participants shared that the most useful aspects of the assessment included the (1) multiple 
choice scenarios, (2) definitions provided for unknown terms, and/or (3) the ability to evaluate 
their confidence using a scale. Finally, participants were also asked to identify the least useful 
aspects of the assessment. Participants shared the least useful aspects included (1) being 
unsure about whether to answer questions as a pre-professional student, or as if they were a 
professional, (2) a particularly time-intense item regarding previous coursework, and/or (3) the 




Face Validation Quantitative Results 
 Participants (n=16) 
Variable n % 
Time to Complete (min)   
10 7 43.75 
15 3 18.75 
20 5 31.25 
25 1 6.25 
Questions Easy to Understand   
Extremely 8 50 
Moderately 8 50 
Not at all 0 0 
Format Easy to Understand   
Extremely 13 81.25 
Moderately 3 18.75 
Not at all 0 0 
Questions Flowed Well   
Extremely 11 68.75 
Moderately 5 31.25 
Not at all 0 0 
Would Take Survey Again   
Yes 15 93.75 














Item-Level Results of Quantitative Face Validation Items 
Statistics and Data Analysis: Pilot Data 
 Pilot data gathered were compiled into Table 9. The major findings within the pilot data 
gathered were that 100% of students (n=16) in all disciplines believed that their profession 
plays a collaborative role in providing services to children with ASD and in providing AT services 
to clients; all participants also agreed that families play a vital role in the implementation of and 
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adherence to assistive technology in the context of schools; and the majority of participants 
(>50%) selected the correct response for each of the questions posed in the Knowledge section 
of the assessment.  
Table 9 
Pilot Data Results 
  Participants 
(n = 16) 
Domain Question n % 
Attitude “I believe that my profession plays collaborative role in providing services to 
children with ASD” 
 Strongly agree 13 81.25 
 Agree 3 18.75 
 “I believe that my profession plays a collaborative role in providing AT 
services to clients” 
 Strongly agree 12 75 
 Agree 4 25 
 “I believe that, when attempted, no-tech strategies are effective when used 
with children with ASD” 
 Strongly agree 2 12.50 
 Agree 1 6.25 
 No opinion 9 56.25 
 Disagree 4 25 
 “I believe that, when attempted, low-tech strategies are effective when used 
with children with ASD” 
 Strongly agree 3 18.75 
 Agree 10 62.50 
 No opinion 3 18.75 
 “I believe that, when attempted, high-tech strategies are effective when used 
with children with ASD” 
 Strongly agree 2 12.50 
 Agree 11 68.75 
 No opinion 3 18.75 




 Strongly agree 12 75 
 Agree 4 25 
 “I believe AT implementation/adherence is most successful when 
recommendations are made with interdisciplinary collaboration” 
 Strongly agree 12 75 
 Agree 3 18.75 
 No opinion 1 6.25 
Self-
Efficacy 
“I am confident I could implement no-tech strategies in practice with children 
with ASD” 
 Strongly disagree 1 6.25 
 Disagree 3 18.75 
 Agree 7 43.75 
 Strongly agree 5 31.25 
 “I am confident I could implement low-tech strategies in practice with 
children with ASD” 
 Strongly disagree 1 6.25 
 Disagree 1 6.25 
 No opinion 1 6.25 
 Agree 7 43.75 
 Strongly agree 6 37.50 
 “I am confident I could implement high-tech strategies in practice with 
children with ASD” 
 Strongly disagree 1 6.25 
 Disagree 3 18.75 
 No opinion 1 6.25 
 Agree 9 56.25 
 Strongly agree 2 12.50 
 “I am confident I could evaluate a student with ASD to determine the most 
effective AT device for their needs within my scope of practice” 
 Strongly disagree 1 6.25 
 Disagree 6 37.50 
 No opinion 2 12.50 
 Agree 7 43.75 
 “I am confident I could write clear and measurable goals that align with the 
student’s needs related to AT within an IEP” 
 Strongly disagree 1 6.25 
 Disagree 6 37.50 
 No opinion 1 6.25 
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 Agree 6 37.50 
 Strongly agree 2 12.50 
 “I am confident I could write thorough AT evaluation reports within a child’s 
IEP” 
 Strongly disagree 2 12.50 
 Disagree 7 43.75 
 No opinion 3 18.75 
 Agree 3 18.75 
 Strongly agree 1 6.25 
 “I am confident I could teach paraprofessionals, teachers, other school 
professionals about AT devices and strategies that I recommend” 
 Strongly disagree 2 12.50 
 Disagree 3 18.75 
 No opinion 2 12.50 
 Agree 8 50.00 
 Strongly agree 1 6.25 
 “I am confident I could teach parents and families about AT devices and 
strategies that I recommend” 
 Strongly disagree 2 12.50 
 Disagree 2 12.50 
 No opinion 3 18.75 
 Agree 7 43.75 
 Strongly agree 2 12.50 
 “I am confident I could collaborate with professionals in other disciplines to 
provide the best recommendations for AT strategies and devices for children 
with ASD” 
 Strongly disagree 1 6.25 
 Disagree 4 25.00 
 Agree 9 56.25 
 Strongly agree 2 12.50 
Knowledge “The most appropriate no-tech strategy aimed to enhance motor skills in 
children with ASD is ___” 
 strategic scheduling of interactions. 3 18.75 
 *modeling movements. 13 81.25 
 “The most appropriate low-tech device aimed to enhance expressive 
communication skills in children with ASD is ___” 
 *Picture Exchange Communication System (PECS). 13 81.25 
 a visual calendar. 3 18.75 
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 “The most appropriate high-tech device aimed to enhance social skills in 
children with ASD is a(n) ___” 
 social script. 1 6.25 
 *AAC application on iPad. 15 93.75 
 “An appropriate AT device or strategy to address decreased fine motor skills 
in children with ASD is ___” 
 communication boards. 1 6.25 
 *elastic shoelaces. 15 93.75 
 “The purpose of most AT interventions is to ___ a child with ASD to perform 
functional activities” 
 rehabilitate 1 6.25 
 *enable 14 87.50 
 remediate 1 6.25 
 “Environmental factors are important to consider when making 
recommendations for AT for children with ASD. Environmental factors include 
___” 
 *family dynamics in the home. 13 81.25 
 child-specific behavioral deficits. 1 6.25 
 physical size of the child. 2 12.50 
 “The low-tech alternative writing strategy that is best suited for children with 
ASD who have decreased grip strength is ___” 
 typing in word processor. 1 6.25 
 *an alternative pencil grip. 15 93.75 
 “The movement strategy that is least useful in allowing children with ASD to 
process information during class would be ___” 
 standing at a desk. 6 37.50 
 sitting on a dynamic seat cushion. 1 6.25 
 *throwing bean bags. 9 56.25 
 “According to the Centers for Disease Control and Prevention (CDC), ASD is 
not ___” 
 *due to childhood vaccinations. 16 100.00 
 “When determining related services for a student, the primary consideration 
should be ___” 
 *the student’s goals, derived from identified areas of 
need. 16 100.00 
 “A visual support that is used to communicate a sequence of events or to 
reinforce completion of a non-preferred activity is a(n) ___” 
 *first-then board. 16 100.00 
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 “A strategy that involves having a child with ASD watch a video of another 
child performing a target behavior is ___” 
 video self-modeling. 1 6.25 




 The purpose of this investigation was to examine content and face validity of the 
Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and Knowledge in Assistive 
Technology and ASD. With any given assessment tool, it is important that the tool measures 
what the authors claim that it measures, and that members of the target population are 
motivated to participate in the assessment. In addition, this study included the reporting of 
pilot data to support the need for additional, future research. The discussion is organized based 
on the three components of the study: content validation, face validation, and pilot data. 
Content Validation 
The results of this study lead to the conclusion that the items within the Assessment of 
Pre-Professional Students’ Attitudes, Self-Efficacy and Knowledge in Assistive Technology and 
ASD are both clear and essential. The process of determining items to be included in the final 
assessment, with use of the CVR, was rigorous and ensured items with the highest level of 
expert agreement (CVR greater than or equal to 0.80) were included in the final version of the 
assessment. The CVI, or content validity for the entire instrument, was 0.579 after the first 
round with six total items removed based on content expert feedback.  
Problem areas identified after the first round included posing a question with more than 
one potential “correct” answer, posing questions with too many complex words and posing 
questions that were too broad. This feedback aligns closely with the criteria for multiple-choice 
questions, as outlined by Fredrick J. Kelly (1916) who is cited as the developer of the multiple-
choice item format (Gierl, Bulut, Guo, & Zhang, 2017; Rogers, 1995). Kelly’s three criteria for a 
multiple-choice item are: a) the item should be interpreted by all students the same way; b) the 
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item should target a single problem so the answer is completely right or completely wrong, and 
c) the difficulty level of the item should not depend on obscure words (Gierl et al., 2017). After 
the first round of content validation, significant time was spent revising existing items (n=19) 
and creating new items (n=10) that satisfied the above criteria for multiple-choice items. 
The revised items, along with the additional items included in the second round of 
content validation, were viewed as clearer and more essential by content validators. Content 
validity established for the final version of the assessment (CVI=0.939) was high, as the 
established CVI value specifying adequate validity ranges from 0.70-0.80 (Tilden et al., 1990; 
Davis, 1992). Where six items were removed during the first round of content validation, only 
three were removed during the second round. Item-level CVR was also high after the second 
round, with 12/28 of items being scored as a 1.00 CVR which indicates the highest level of 
validity and agreement among content validators (Ayre & Scally, 2014). 
Face Validation 
The results of this study also suggest that the majority of pre-professional students 
would be willing to take the survey again, thought questions flowed extremely well, and found 
the format extremely easy to understand. Many students shared that they would be interested 
in taking the survey again to measure change over the course of their academic program, with 
use of the assessment as an outcome measure. This assessment is intended for use by pre-
professional students who anticipate working in a school-based setting with children with ASD, 
and the U.S. Department of Education along with the Office of Special Education Programs 
(OSEP) share that they would like to measure “the percentage of scholars completing 
preparation programs who are knowledgeable and skilled in evidence-based practices for 
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children with disabilities” (2018). In this way, the assessment could be used in the future to 
validate the efficacy of training programs provided through OSEP. Students also shared they 
would take the assessment again due to the positive impact they feel they had, and also based 
on the simplicity of the items and assessment as a whole. 
When students were asked about the most useful aspects of the assessment, three 
shared themes were discovered: inclusion of multiple-choice items, the provided definitions for 
specific terms, and the ability to evaluate self-efficacy (confidence). Previous research has 
identified that, specifically for SLP students, experience working with children with ASD leads to 
greater confidence in practice, however, self-assessment of confidence, skills, and knowledge in 
working with children with ASD varies depending on the timing of clinical training and 
coursework (Cascella & Colella, 2004; Plumb & Plexico, 2013; Schwartz & Drager, 2008). Thus, 
utilization of this assessment in the future as a potential outcome measure would be useful in 
considering how the progression of coursework and clinical experiences may influence 
attitudes, self-efficacy, and knowledge. 
Finally, the reported least useful areas of the assessment were inclusion of a particularly 
time-intensive item, illuminating students’ perceived lack of knowledge in the content area, and 
an unclear perspective on how to answer some items. To address the unclear perspective, an 
additional sentence was added to the beginning of each domain that clarified that each item 
was to be rated based on their perspective currently as a student, not as if they were a clinician. 
The time-intensive item included in the assessment prompted students to record all of the 
courses they have taken related to ASD and/or assistive technology. This is an important item 
to include within the assessment, as this directly relates to their level of experience and 
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potential knowledge. Some students recommended providing a prompt at the beginning of the 
assessment suggesting that students have their transcripts with them to assist in that particular 
item. Interestingly, when considering participant drop-off (see Appendix I), 6 out of the 9 
participants who started the assessment but did not complete it, terminated their participation 
after being introduced to the time-intensive item. Moving forward, this item may be relocated 
to the end of the assessment so that students have a greater likelihood of participating in the 
entirety of the assessment. Providing a warning at the beginning of the assessment that having 
transcripts would be useful for that item may also increase participation in that particular item. 
Pilot Data 
 The purpose of collecting pilot data was to first determine if the items included in the 
assessment were comprehensible and easy to understand from the student perspective, and 
second to determine the potential need for further testing. Pilot testing can allow researchers 
to see if there are any ambiguities or if there are misleading, inappropriate, or redundant 
questions (De Vaus, 1993). This data can also serve to inform the researcher about the research 
process and likely outcomes. This allows the researcher to make necessary changes to an 
instrument prior to conducting a larger study (Cope, 2015). In order to receive meaningful 
feedback from participants on the face validity of the instrument, they were asked to complete 
the assessment in its entirety first. 
 Throughout the ‘attitude’ domain, the majority of students agreed or strongly agreed 
that their profession plays a collaborative role in providing AT services and providing services to 
children with ASD. The majority of participants also believed that no-tech (62.50%), low-tech 
(81.25%), and high-tech (81.25%) strategies are effective when implemented with children with 
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ASD. Interestingly, the only item that students responded “disagree” to was the item regarding 
the use of no-tech strategies for children with ASD. Researchers who have conducted research 
related to the perceptions of school-based professionals regarding the various levels of assistive 
technology have found that professionals are less aware of the strategies that qualify as “no-
tech” or “low-tech” assistive technology (Jacobsen, 2012). However, when given examples of 
no-tech and low-tech assistive technology strategies, school-based professionals were better 
able to identify and see value in the use of these strategies (Derer, Polsgrove, & Rieth, 1996; 
Jacobsen, 2012). Edyburn (2006) shares that a barrier to assistive technology implementation is 
related to the broad federal definition of assistive technology. While the ‘attitude’ domain 
questions regarding the levels of assistive technology did include a definition of each level, they 
did not include examples. Perhaps the use of examples would have allowed participants to 
better understand the use of no-tech assistive technology strategies for children with ASD. 
 Throughout the “self-efficacy” domain of the assessment, the majority of participants 
either agreed or strongly agreed that they could implement no-, low-, and high-tech strategies 
in practice with children with ASD. The majority also believed they could teach school 
professionals, professionals in other disciplines, and parents/families about AT devices and 
strategies that they recommended. Only 25% of participants reported feeling confident that 
they could write a thorough AT evaluation within a child’s IEP, and 56.25% reported feeling 
confident that they could identify the most appropriate AT strategy for a child with ASD. While 
the majority of students reported feeling a high level of self-efficacy in identifying appropriate 
AT strategies for children with ASD, a large number also reported low levels of self-efficacy. This 
finding is supported in previous literature, where special education teachers and speech 
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language pathologists have reported ‘serious shortcomings in preservice training’ related to 
assistive technology (Chmiliar, 2007, p. 14). Addressing students perceived low self-efficacy in 
writing a thorough AT evaluation is also important as assistive technology is a required 
component of a student’s IEP and must be considered each time an IEP is revisited (Koch, 
2017).  
 Over the course of the “knowledge” domain of the assessment, greater than 50% of 
participants selected the correct response for each question. The questions in this particular 
section spanned the scope of all disciplines included in the survey, thus some questions may 
have been more directly related to some disciplines than others. However, even with this 
design in the knowledge section, students demonstrated the ability to select correct responses 
for the majority of questions. Over 80% of respondents chose the correct response for all items 
except for one. Specifically, respondents had the most difficulty with the item regarding the 
least useful movement strategy in allowing children with ASD to process information. The most 
commonly chosen responses were the correct response, throwing bean bags (56.25%), and 
standing at a desk (37.50%). Perhaps respondents selected the most useful movement strategy, 
rather than the least useful strategy. 100% of respondents selected the correct response for 
3/12 knowledge questions.  
Evaluating the knowledge of pre-professional students who intend to work with children 
with ASD is important as parents want their children with ASD to be educate and supported by 
professionals who are knowledgeable of the disorder. However, undertrained professionals 
may develop issues with parents, or provide lesser quality of care, if their knowledge is deemed 
less than adequate (Friend & Cook, 2010; Scheuermann et al., 2003). In this way, the 
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assessment would be useful to implement as an outcome measure to indicate the level of 
knowledge students have at the beginning and end of their schooling. 
Limitations 
Sampling 
 A convenience sample was used to select participants for the content validation portion 
of this study, with the subsequent use of snowball sampling where identified participants 
provided references for additional professionals who would be a good fit for the study. The use 
of snowball sampling introduces selection bias into the study, where participants may be more 
likely to recommend additional participants with similar characteristics or views. All participants 
in the content validation portion volunteered participation and resided in the same 
geographical region. Perhaps the perspectives obtained from the volunteer experts in this study 
are different than the perspectives of those professionals who chose not to participate.  
Participant Drop-Out 
Given the length of time required to perform the two-step content validation process, 
and the onset of a global pandemic at the tail-end of the content validation process, there was 
also a reduction in content validators from the first round (n=12) to the second round (n=10). 
The loss of these two content validators may have influenced the results of the second round of 
content validation. There were also nine students who initiated participation in the face 
validation/pilot portion of the study and terminated participation prior to completion of all 
aspects of the study. 6 out of the 9 total participants who did not complete the face 
validation/pilot portion dropped out when asked about previous coursework, which was 
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reported as a time-intensive item. This drop-off limited the total number of participants in the 
study and further limited the generalizability of findings.  
Generalizability 
In terms of the generalizability of the results gathered in this study, it is important to 
note that there are differences between the target population as a whole (pre-professional 
students) and the accessed sample in this study. The academic institution at which this study 
took place offers an Assistive Technology and Accessible Design (ATAD) certificate that provides 
students with specialized coursework and attracts professors with specialized knowledge and 
experience in this area. Thus, pre-professional students who have an interest in working with 
assistive technology may be more likely to attend this university for their schooling. This further 
contributes to the belief that the results of this pilot study may not be generalizable to the 














 The results of this study indicate that content validity has been established for the 
Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy and Knowledge in Assistive 
Technology and ASD. The face validation portion of the study provided important information 
regarding the length of time the assessment takes to complete, the assessment’s strengths and 
weaknesses, and recommendations to further strengthen the assessment. Results of the face 
validation portion have resulted in clarified instructions and altered placement of a specific 
item within the assessment. The pilot data reported in this study also indicate that the majority 
of students included in this study have strong perceived attitudes and self-efficacy related to 
assistive technology use in children with ASD and have demonstrated knowledge in this area as 
well. The results of this portion of the study support future research to better understand 
differences in attitudes, self-efficacy, and knowledge between the disciplines included in this 
study on a larger scale. 
The sample of students who participated in the pilot data/face validation portion of the 
study were primarily between the ages of 18-24. Future research may investigate the attitudes, 
self-efficacy, and knowledge that ‘second-career’ students, or students who are returning to 
school after having previously worked in a different field, have related to assistive technology 
use in children with ASD. ‘Second-career’ students may have more life experience to contribute 
to their responses throughout the assessment. 
 The results of this study support the need and highlight potential benefits of using 
validated outcome measures to demonstrate changes in attitudes, self-efficacy, and knowledge 
over the course of professional or training programs. The use of an outcome measure could 
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further validate the strengths of a program, while also highlighting potential areas of 
weaknesses and potential areas for growth. As stated previously, national training programs, 
like the ones created by OSEP, benefit from the use of outcome measures to support the need 
and benefit. On a larger scale, the goal of using of this assessment as an outcome measure may 
ultimately result in incoming professionals who have higher levels of self-efficacy and 
knowledge, with greater attitudes about the impact they can have when working with children 
with ASD and assistive technology.  
 Future research should include an additional round of content validation with a new set 
of content validations, as well as implementation of the assessment with a greater number of 
pre-professional students across a larger geographical area to investigate differences between 
disciplines in their attitudes, self-efficacy, and knowledge. To address the time-intensive nature 
of one of the items, future research and development of this assessment could include an 
adapted checklist where participants could check off the various experiences (number of credits 
of coursework, hours of clinical experience, work history) that they have had related to ASD and 
assistive technology. To assess its sensitivity, the assessment could also be implemented at the 
beginning and end of a specific training program, or a dedicated course related to assistive 
technology. This could help determine if the assessment is sensitive to changes in students’ 
knowledge related to assistive technology/ASD, as well as potential changes in their attitudes 
and/or self-efficacy. The introduction of the survey at the beginning and end of a specific 
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Appendix A: Levels of Assistive Technology and Associated Characteristics 
No-tech strategies/solutions 
Defining characteristics: 
• Use of teaching strategies or individual (Bouck, 2017) 
• Utilize existing conditions (Blackhurst, 2001) 
• Some include related services in this category (Blackhurst, 2001) 




Improving social skills Improving motor skills 
• Pausing during 
conversation may provide 
children with ASD with 
time to understand that it 
is their turn to 
communicate within the 
interaction, to process 
what was stated or asked 
(Stokes, 2009) 
• Strategically scheduling 
social interactions during 
low-stress times of 
children’s days and in 
calming environments 
can allow for more 
successful social 
interactions (Stokes, 2009) 
• Dedicating a period of 
time prior to interactions 
for discussion may better 
prepare children for the 
social interactions to 
come (Stokes, 2009) 
• Modeling movements for 
children with ASD may 
allow them to increase 
comprehension skills 
related to the 
movements (Chang and 
Locke, 2016) 
• Encouraging self-talk 
during motor activities, 
such as handwriting, may 
provide children with 
necessary auditory 
feedback to better 
process information 
(Assaro-Saddler & 
Saddler, 2010)  
Low-tech assistive technology 
Defining characteristics: 
• Function without power source (Dell et al., 2008) 
• Require little training and are lower cost than higher-tech options (Dell et al., 2008) 
• General examples include adapted spoon handles, Velcro fasteners, large print text, 
mouth sticks, communication boards (Blackhurst, 2005; McDaniel, 2012) 
Improving expressive 
communication skills 
Improving social skills Improving motor skills 
• Communication boards, 
particularly the Picture 
Exchange Communication 
System (PECS) is an 
alternative and 
augmentative 
• Turn-taking cards include 
both a word and image to 
signify whose turn it is in a 
social interaction (Stokes, 
2009); Daubert, 
Hornstein, and Tincani 
• Pictures cards that depict 
appropriate complex 
motor activities, such as 
sitting on the carpet upon 
entrance to a classroom, 




system that may be useful 
in fostering communication 
skills for children with ASD 
and involves children giving 
pictures of desired 
activities to a 
communication partner 
(Wetherby, 1986; Simpson, 
2004; Sigafoos et al., 2013) 
(2014) introduced turn-
taking cards to two 
children with ASD who 
played a card game 
together and found that 
these cards helped initiate 
and relinquish turns 
sequencing of activities 
(Stokes, 2009); Fittipaldi 
and Mowling (2009) used 
picture cards to depict 
activities during a 
physical education class 
for children with ASD and 
found that children’s 
ability to perform the 
task and stay on task 
increased 
• Creating boundaries 
around a room that are 
designated for certain 
activities can allow 
children with ASD to 
better function in their 
environments (Stokes, 
Wirkus-Pallaske, & Reed, 
2000) 
High-tech assistive technology 
Defining characteristics: 
• Originally associated with computers and computer programs, such as text-to-speech, 
but also include smartphones and tablets (Edyburn, 2005) 
• This category may be most appealing to children and/or professionals who provide 
the services, but are most expensive and require the most training for effective use 
(Berhmann & Schaff, 2001; Stokes, 2009) 
• These devices require complex technical support if they malfunction (Jacobsen, 2012) 




Improving social skills Improving motor skills 
• Proloquo2Go is an AAC 
application that can be 
downloaded to an iPad and 
can help children with ASD 
generalize newly acquired 
skills by requesting 
preferred items and 
devices (Alzrayer, Banda & 
Koul, 2016) 
• Dynavox V is a device that 
includes visual scene 
• Aiko & Egor: Animation 4 
Autism is a high-tech 
application that can be 
downloaded onto mobile 
devices and aims to 
facilitate acquisition of 
social skills for children 
with ASD by 
demonstrating 
appropriate and positive 
social interactions in an 
• Accessibility features 
offered on a computer 
interface, such as 
autocorrect, word 
prediction, and voice 
recognition, may be 
beneficial for children 
with ASD if they have 
motor impairments or are 
having difficulties 
learning how to type on a 
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display in which the screen 
displays an image that 
resembles a scene within a 
children’s environment, 
with ‘hot spots’ that can be 
touched by the child to 
generate a related 
message (Stokes, 2009; 
Caron, Light, Davidoff, & 
Drager, 2017) 
underwater scenario 
while containing for 
interactive activities 
between children with 
ASD and their families 
(Gaskin, Hoffman, & 
Turner, 2015) 
keyboard, and also serve 
to increase independence 
in computer activities 





















Appendix B: Content Validation Directions 
Directions: Please score each item below on a scale of 0 to 2 where 0 = not essential, 1 = useful 
but not essential, and 2 = essential. Please also score each item below on a scale of 0 to 2 where 
0 = unclear, 1 = unclear but revisions improve clarity, 2 = clear. Please see the definitions for 
“essential” and “clarity” below. 
 
How to evaluate essentiality  
  The item accurately reflects the domain it falls under 
  The item is direct and specific 
  The item includes choices that allow participants to respond appropriately 
  An aspect of the domain would not be fully represented without including the item 
 
How to evaluate clarity 
  The item is easy to understand 
  The item is not emotionally loaded 















Appendix C: Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and Knowledge 
in Assistive Technology and ASD 
Background: The Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and 
Knowledge in Assistive Technology and ASD is intended to be distributed to pre-professional 
students in the following disciplines: occupational therapy, physical therapy, speech and 
language pathology, social work, special education, and clinical psychology. The purpose of this 
survey is to better understand the knowledge, attitudes, and self-efficacy that students in each 
of these disciplines have related to ASD, assistive technology, and assistive technology use in 
ASD. By better understanding the attitudes, self-efficacy, and knowledge that pre-professional 
students have, recommendations for coursework, clinical experiences, and continuing 
education opportunities can be made. 
 
Directions: Please read the definitions below prior to beginning the questionnaire. Once you 
are ready, please answer each question to the best of your ability. 
 
uniform definition of assistive technology 
o Any product that supports an individual’s ability to optimize their function, 
independence and participation in their environment (Smith, 2017) 
o Everyday technologies, whether simple or complex, become assistive in nature when 
applied by skilled practitioners 
uniform definition of autism spectrum disorder 
o Medical diagnosis required 
o Diagnostic criteria for ASD includes presence of: 
 persistent deficits in social communication and social interaction within multiple 
contexts 
 restricted and/or repetitive patterns of behaviors, interests, or activities 
 symptoms that are present in early developmental period 
 symptoms that cause significant impairments in areas of functioning 
 disturbances that are not better explained by an intellectual disability or global 
developmental delay (American Psychiatric Association, 2013) 
uniform definition of attitude 
o Opinions or feelings about a topic that is displayed by behavior 
uniform definition of self-efficacy 
o An individual’s belief about their capabilities to produce effects 
o Reflection of perceived mastery 
uniform definition of knowledge 
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o Facts and/or information acquired by participant through formal and/or informal 
experiences 
o Facts and/or information acquired by participant through education 
o Theoretical or practical understanding of a subject 
 
 
Assessment of Pre-Professional Students’ Attitudes, Self-Efficacy, and Knowledge in Assistive 




1. What is your age? 
  17 years old or younger 
  18-24 years old 
  25-34 years old 
  35 years old or older 
 
2. What educational program are you a part of? 
  Master of Science in Occupational Therapy 
  Doctorate in Physical Therapy 
  Master of Science in Communication Sciences and Disorders 
  BA/BS in Special Education: Early Childhood 
  BA/BS in Special Education: K4-K12 
  Special Education Early Childhood Teaching Certification 
  Master of Science in Exceptional Education 
  Other (please list): 
 
3. How many semesters have you completed within the program? 
  Less than 1 semester 
  1 semester 
  2 semesters 
  3 semesters 
  4 semesters 
  5 semesters 
  6 semesters 
  7 semesters 




4. What is the highest level of schooling you have completed? 
  High school diploma or Graduate Equivalency Degree (GED) 
  Associate degree 
  Bachelor’s degree 
  Bachelor’s degree + credits 
  Master’s degree 
  Master’s degree + credits 
  Doctoral degree (PhD, MD, JD or other) 
  Other certification (please list): 
 
5. Have you completed any coursework that covered the topic of autism spectrum 
disorder, as evident by the term “ASD” being present in the course title or catalog 
description? If yes, describe below listing course numbers, names, and number of credit 
hours, as well as the institution at which you took them. 
  Yes (list) 
  No 
 
6. Have you completed any coursework that covered the topic of assistive technology as 
evident by the term “assistive technology” being present in the course title or catalog 
description? If yes, describe below listing course numbers, names, and number of credit 
hours, as well as the institution at which you took them. 
  Yes (list) 
  No 
 
7. How would you rank your exposure in assistive technology while in your educational 
program? 
  no exposure 
  little exposure (mentioned in one or two lectures) 
  moderate exposure (project or activity related to assistive technology) 
  high exposure (full class dedicated to assistive technology) 
  extremely high exposure (more than one class dedicated to assistive technology) 
 
8. Do you have any experiences outside of the classroom with children with ASD, such as 
work experience, volunteer experience, or personal experience? If yes, describe these 
experiences below. 
  Yes (list) 




9. Do you have any experiences outside of the classroom with assistive technology, such as 
work experience, volunteer experience, or personal experience? If yes, describe these 
experiences below. 
  Yes (list) 
  No 
 
10. Have you witnessed assistive technology being used with children with autism spectrum 
disorder, such as in a clinical or volunteer experience? If yes, please describe the usage 
below. 
  Yes (list) 
  No 
 
11. Are you interested in working with school-aged children in the future? 
  Yes 
  Maybe 
  No 
 
ATTITUDES: Please respond with the extent to which you agree or disagree with the following 
statements. 
12. I believe that my profession plays an active role in providing care for children with ASD. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
13. I believe that my profession plays an active role in providing assistive technology 
services to clients. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
14. I believe that when attempted, no-tech strategies are often effective when used with 
children with ASD, where no-tech is defined as “the use of teaching strategies or 
 
 99
individuals, without reliance on other materials, to support an individual’s ability to 
optimize their function, independence, and participation in their environment.” 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
15. I believe that when attempted, low-tech assistive technology strategies are often 
effective when used with children with ASD, where low-tech assistive technology is 
defined as “devices or equipment that require little to moderate levels of training and 
may be electronic or battery-operated.” 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
16. I believe that when attempted, high-tech assistive technology strategies are often 
effective when used with children with ASD, where high-tech assistive technology is 
defined as “devices that have digital or electronic components, may be computerized, 
and require significant training to use them effectively.” 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
SELF-EFFICACY: Please respond with the extent to which you agree or disagree with the 
following statements. 
17. I am certain I could apply no-tech assistive technology strategies, such as physical 
modeling, in practice with children with ASD. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 




18. I am certain I could apply low-tech assistive technology strategies, such as 
communication boards, in practice with children with ASD. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
19. I am certain I could apply high-tech assistive technology strategies, such as 
augmentative and alternative communication applications, in practice with children 
with ASD. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
20. I am certain I could effectively evaluate a student with ASD to determine the best 
assistive technology system or strategies for their needs.  
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
21. I am certain I could write appropriate goals and evaluation reports related to assistive 
technology within a child’s individualized education plan (IEP).  
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
22. I am certain I could teach paraprofessionals, teachers, parents, and other professionals 
about the assistive technology devices and strategies I recommend for children with 
ASD. 
  Strongly disagree 
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  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
23. I am certain I could collaborate with other disciplines to provide the best 
recommendations for assistive technology strategies and devices for children with ASD. 
  Strongly disagree 
  Disagree 
  No opinion 
  Agree 
  Strongly agree 
 
KNOWLEDGE: Please answer each of the following questions to the best of your ability. 
24. Which device is best suited for a non-verbal child with ASD to increase active 
involvement in class discussions, assuming the child is able to successfully utilize any of 
the following strategies? 
  Low-tech communication board 
  Keyboard as mode of communication 
  Exercise ball 
  Speech-generating device 
 
25. Which of the following is a no-tech strategy that aims to enhance motor skills in children 
with ASD? 
  Picture cards displaying complex motor movements 
  Use of keyboard as mode of communication 
  Strategic scheduling of interactions 
  Modeling movements 
 
26. Which of the following is a low-tech assistive technology strategy that aims to enhance 
expressive communication skills in children with ASD? 
  Pausing during conversation 
  Exercise ball 
  Stand-alone speech-generating device 




27. Which of the following is a high-tech device that is best suited for a verbal child with 
ASD who experiences deficits in interpersonal communication, assuming the child is able 
to successfully utilize any of the following strategies? 
  Manual wheelchair 
  Text-to-speech or screen-reading  
  Pressure switch 
  Social robot 
 
28. Which of the following assistive technology strategies addresses decreased fine motor 
skills in children with ASD? 
  Turn-taking cards 
  Communication boards 
  Elastic shoelaces 
  Visual calendar 
 
29. Which of the following disciplines is not involved in the implementation and 
maintenance of assistive technology in children with ASD? 
  Speech language pathology 
  Clinical psychology 
  Social work 
  Lawyer 
 
30. All of the following can be considered assistive technology for increasing children with 
ASD’s ability to engage in gym class activities but one. Which is not? 
  Physical modeling 
  Encouraging self-talk 
  Turn-taking cards 
  Accessibility features offered on computer interface 
 
31. Which of the following is the name of an augmentative and alternative communication 
(AAC) device commonly used with children who have ASD?  
  Tobii 
  Alexa 
  Myra 
  Siri 
 
32. Which of the following is a low-tech alternative writing strategy that may be helpful for 
children with ASD who have difficulties with handwriting? 
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  Computer dictation 
  Typing in word processor 
  Alternative pencil grip 
  None of the above 
 
33. Children with ASD may have difficulty processing information while staying stationary. 
Which of the following movement strategies can be used to allow children with ASD to 
process information while moving? 
  Sitting on a therapy ball 
  Standing during class 
  Dynamic seat cushion 
  All of the above 
 
34. When considering a continuum of placement options and the Least Restrictive 
Environment (LRE) for students, a student with ASD may have the most challenges in the 
following placement? 
  A self-contained classroom setting with 8 - 10 students with disabilities. 
  A co-taught general education classroom that is very structured and the routine for 
daily activities are very consistent. 
  A physical education class with 60 students and free play for 20 minutes out of the 
50-minute class. 
  An adaptive physical education class with small groups of students. 
 
35. Which of the following is not a true statement about ASD: 
  It is generally evident before the age of three  
  Asperger syndrome is considered part of the spectrum of autism 
  The cause of autism is due to childhood vaccinations  
  Communication problems are a major concern  
 
36. When determining related services for a student, the primary consideration should be: 
  availability of related services 
  cost of related services 
  the student’s goals, derived from identified areas of need 
  priorities of professionals 
 
37. Which of the following is a visual support used to communicate a sequence of events or 
to reinforce completion of a non-preferred activities: 
  social stories 
  realia 
  first-then boards 
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  task analysis 
 
38. Which of the following strategies involves having a child with ASD watch a video of 
another child performing a target behavior or skill? 
  Video self-modeling 
  Physical modeling 
  Video modeling 

































Appendix D: Screener Survey Questions for Face Validation 
  What educational program are you a part of? 
o Master of Science in Occupational Therapy 
o Doctorate in Physical Therapy 
o Master of Science in Communication Sciences and Disorders 
o BA/BS in Special Education: Early Childhood 
o BA/BS in Special Education: K4-K12 
o Special Education Early Childhood Teaching Certification 
o Master of Science in Exceptional Education 
o Other (please list): 
 













Note. If participants respond “no” to any of the following three items, they will not be granted 
access to the assessment. This will ensure face validation feedback is being provided by 







Appendix E: Face Validation Items 
  Approximately how long did it take to complete the questionnaire?  
o 5 minutes 
o 10 minutes 
o 15 minutes 
o 20 minutes 
o 25 minutes 
o 30 minutes 
 
  Were the questions simple and easy to understand? 




  Was the format of the questionnaire easy to understand? 




  Did the questions flow from one to the next? 








  What aspects of the survey did you find most useful? 
o Comment: 
 






































Appendix I: Face Validation Participant Drop-Off 
Item 
Participant 








Age  X X  X  X  X   X  X  
Program  X  X  X  X  X   X  X  
Semesters 
Completed 
 X  X  X  X  X   X  X  
Highest Level 
of Education 








       X   
Exposure to 
AT 










       X   
Exposure to 
AT use with 
children with 
ASD 

















































I believe that 
my 
profession… 
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Appendix J: Informal Analysis of Qualitative Face Validation Data 
Question Theme Quote 
Retaking 
Survey 
Measuring Change “Yes I would like to retake the survey at the 
end of my time as a student to see if my 
comfort level in my skills/abilities have 
changed after taking more courses related 
to ASD” 
 
“I think it would be helpful to take it at the 
beginning of the program and then again 
towards the end to see progress” 
 
“I would like to take the survey again after 
that [pediatric class] and see if I 
know/understand the questions better.” 
 
“Yes, because it allows me to reflect on what 
I know and can continue to learn about 
ASD.” 
 
“Yes - I think that it highlights areas you are 
not competent in to inform educational 
opportunities in the future” 
Positive Impact “It was interesting to me and I am happy to 
help someone out with their research.” 
 
“I would take this survey again because it 
may improve the ability for children with 
ASD to function better in school and 
society.” 
 
“Yes, because I love working with children 
with ASD so I would love to provide any 
additional feedback to best support them :) 
“ 




“It was simple and easy to understand. “ 
Most Useful 
Aspects 
Multiple Choice Scenarios “Presenting different scenarios of AT that 
could be used to meet the needs of a child.” 
 
“The part of the survey that asked me 
specific questions about my knowledge 
regarding ASD.” 
 
“The "quiz" questions” 
Definitions “The definitions given before questions 
were very helpful to understand questions.” 
 
“The definitions of specific terms were very 
helpful. Since I have essentially no 
experience with assistive technology or ASD, 
I would not have known what you meant by 
some of the terms.” 
 
“I thought the explanations of no-tech, low-
tech, and high-tech were useful.” 
 
“The different low-tech vs high tech device 
choices.” 
Ability to Evaluate Confidence “Evaluating my confidence in using AT as an 
educator.” 
 
“The ones in which you rate how confident 
you are in performing certain tasks” 
Least Useful 
Aspects 
Unclear Perspective “I didn't know if when I answered questions 
like "I feel confident in evaluating..." if I was 
supposed to answer from the perspective I 
have now or if I was graduated and in my 
profession.” 
Time-Intensive Item “The question about which specific class(es) 
had discussed ASD or assistive technology” 
 
“It was easy to fill out, except remembering 
specific course details from undergrad, so 
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maybe warning they should have a copy of 
their unofficial transcript or academic 
record.” 
Perceived Lack of Knowledge “The questions regarding ASD specifics... just 
haven't had formal education in these areas 
so I'm not sure if it helped me. Realizing I 
didn't feel competent was more 
empowering.” 
 
“My lack of knowledge and experience 
working with children and particularly 






































1513 E Hartford Avenue 
Milwaukee, WI 53211 
 
Reference #: B166335309 
Material Requested: Person-Environment-Occupational Performance (PEOP) model created by Christiansen, 
Baum & Bass-Haugen displayed in Occupational Therapy: Performance, Participation, and Well-Being 
(2005). 
Usage Requested: Reprint of the above noted graphic within the body of her manuscript for reader reference in 
thesis 
Citation: Christiansen CH, Baum CM, Bass Haugen J. Occupational Therapy: Performance, Participation, and 
Well-Being. 3rd ed. Thorofare, NJ: SLACK Incorporated; 2005. 
 
Dear Ms. Ruedinger, 
 
Permission is granted for the requested materials and usage listed above, subject to the following conditions: 
• Permission is granted for one-time use only. Permission does not apply to future editions, revisions, or 
derivative works. 
 
• Permission is granted for non-exclusive, worldwide use, in the English language, in print and electronic form. 
Requests for additional formats, languages, or future editions must be submitted separately. 
 
• At no time may the materials appear on a general website and must appear only on a password-protected site. 
 
• The material (eg, figure image, table) requested will not be provided by SLACK Incorporated.  
 
• The following credit line must be displayed: CITATION. Reprinted with permission from SLACK 
Incorporated. See above for citation information. 
 
• The fee for this use is $0.00 USD. This offer is valid for 180 days from the date on this letter. If the requestor 
does not sign, return, and issue payment during this period, then the permission is rescinded. 
 
• Payment is non-refundable. Payment can be made via credit card or check. Checks are payable to SLACK 
Incorporated, 6900 Grove Rd, Thorofare, NJ 08086, USA. Fill in credit card information below (we accept 
AmEx, Visa, or MC): 
 
 Card #: _______________________________________________  Exp Date: ______________ 
  









Appendix L: IRB Protocol 
IRBManager Protocol Form 
 
NOTE: If you are unsure if your study requires IRB approval, please review the UWM 
IRB Determination Form. 
 
Instructions: Each Section must be completed unless directed otherwise. Incomplete forms will delay the IRB 
review process and may be returned to you. Enter your information in the colored boxes or place an “X” in front of 
the appropriate response(s). If the question does not apply, write “N/A.” 
SECTION A: Title 
 




SECTION B: Study Duration 
 
B1. What is the expected start date? Data collection, screening, recruitment, enrollment, or consenting activities 
may not begin until IRB approval has been granted. Format: 07/31/2011 
10/31/2019 
 
B2. What is the expected end date? Expected end date should take into account data analysis, queries, and paper 
write-up. Format: 07/05/2014 
12/31/2020 
 
SECTION C: Summary 
 
C1. Write a brief descriptive summary of this study in Layman Terms (non-technical language): 
The current study involves establishing both content and face validity of a survey to measure the attitudes, self-efficacy, 
and knowledge that a variety of pre-professional students have related to assistive technology use in children with ASD. 
These disciplines include occupational therapy, physical therapy, speech language pathology, special education, social 
work, and clinical psychology. The first step in this study is to establish content validity through the use of a Qualtrics 
survey that will be filled out by content experts. Content experts will be made up of both professors and practitioners in 
each of the professional fields listed above. Based on the ratings given by content validators, necessary changes to the 
survey will be made and an IRB amendment will be submitted. Once content validity has been established, face validation 
methodology will begin. Participants for this portion of the study will be pre-professional students in each of the 
disciplines, and these students must have an interest in working with kids with ASD as well as assistive technology. 
Students will take the survey in its entirety, and at the end of the survey, they will answer a variety of questions aimed at 
measuring face validity, or the extent to which the survey appears to measure what it is supposed to. Based on feedback 
from the face validators, any remaining edits will be made to the instrument. Future research may include distributing the 
validated survey among a wider population of students across the country. 
 
C2. Describe the purpose/objective and the significance of the research: 
This study aims to establish both content validity and face validity of a survey that intends to measure pre-professional 
students’ attitudes, self-efficacy, and knowledge related to assistive technology use in children with autism spectrum 
disorder (ASD).While the benefit of assistive technology in promoting occupational engagement in children with ASD has 
been established in the literature, an understanding regarding the amount of education and experience that pre-professional 
students have related to assistive technology in children with ASD is unclear. This survey is the first instrument created 
that attempts to measure the knowledge, attitudes, and self-efficacy that students in occupational therapy, physical therapy, 
Establishing Content and Face Validity of a Survey to Evaluate the Attitudes, Self-
Efficacy, and Knowledge of Pre-Professional Students Related to Assistive Technology 
for Children with ASD 
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speech language pathology, special education, social work, and clinical psychology have in this particular area. Once 
content validity and face validity are established, future research may include distributing this survey to a wide 





C3. Cite the most relevant literature pertaining to the proposed research: 
Growing research is devoted to understanding how children with ASD perceive their environments. 
Due to sensory dysfunction, individuals with ASD perceive and interact with their worlds differently. 
They may be extremely sensitive to some senses and may also be unresponsive to sensations that 
others find unpleasant, such as extreme heat, cold, and pain (Nagib & Williams, 2017). Impairments 
in sensory skills can keep children from executing successful adaptive responses to situational 
demands and prevent them from engaging in meaningful occupations (Jasmin et al., 2009).  
 
In an attempt to improve the quality of life for children diagnosed with ASD, a variety of assistive 
technology devices, both low and high-tech, were created and adapted to augment their abilities 
(Faucett et al., 2017). Smith (2017) defines assistive technology as any product that supports an 
individual’s ability to optimize their function, independence and participation in their environment. 
This means that everyday technologies, whether simple or complex, become assistive in nature 
when applied by skilled practitioners to increase the participation of individuals with disabilities 
(Bondoc et al., 2016). Assistive technology can be organized by level of technology, including no-
tech, low-tech, and high-tech devices. No-tech devices involve the use of teaching strategies or the 
individual and do not rely on external materials (Bouck, 2017). Examples of no-tech strategies that 
can be implemented in interactions with children with ASD include pausing during conversations to 
signal that it is their turn to speak, and strategically planning social interactions during low-stress 
times in the child’s day (Blackhurst, 2001; Zabala, 2007). Low-tech devices either function without a 
power source or are independently functioning electronic or battery-operated devices (Dell et al., 
2008). An example of a mid-tech device that can be used with children with ASD is a communication 
board, such as a GoTalk (Jacobsen, 2012). Finally, high-tech assistive technology devices are devices 
that rely on computer/phone/tablet technologies and require significant support if these devices 
break (Jacobsen, 2012). Examples of high-tech devices used with children with ASD include 
augmentative and alternative communication applications and accessibility features offered on a 
computer (Stokes, 2009).  
 
Before professionals attempt to implement assistive technology strategies in children with ASD, it is 
important to consider the viewpoint of the child’s parents. It is critical to examine parental attitudes 
related to assistive technology use with their children because these attitudes are typically strong 
predictors of subsequent parental behaviors and success of uptake of these strategies (Clark, Austin, 
& Craike, 2014). When prescribing augmentative and alternative communication (AAC) devices to 
children, the team approach, which involves collaboration of family members, the child, teachers, 
speech-language pathologists (SLPs), occupational therapists (OTs), and other specialists, is optimal 




Occupational therapists are able to utilize and recommend assistive technology strategies to 
improve a child with ASD’s ability to engage in activities, and engage with other professionals to 
determine the most appropriate form of assistive technology for each child (Case-Smith and O’Brien, 
2005; Rispoli, van der Meer, Lang, & Camargo, 2010). No specific research related to physical 
therapists’ role in providing assistive technology exists, however, Long and Perry (2008) found that 
physical therapists report having ‘less-than-adequate’ training in assistive technology, as well as a 
lack of confidence. Speech language pathologists are able to screen children with ASD who present 
with language and communication difficulties and assess for the need of augmentative and 
alternative communication as a mode of communication (Lindsay, 2010). Limited research exists to 
discuss social work’s role in assistive technology implementation for children with ASD, however, 
Getz (2010) shares that social workers are able to facilitate communication between individuals with 
disabilities and the services that they need and also advocate for funding for assistive technology. 
Special educators implement a variety of assistive technology devices in the classroom to increase 
participation, augment communication, and further the development of social skills in children with 
ASD (Cramer, Hirano, Tentori, Yeganyan, & Hayes (2011). Finally, clinical psychologists’ role in 
assistive technology implementation in children with ASD is not clear in the literature. Meloni, 
Federici, and Stella (2011) share that clinical psychologists are skilled in addressing contextual 
factors and personal factors that affect the long-term success of assistive technology delivery, and 
also play a crucial role in the diagnosis of ASD. Because these disciplines have a link to assistive 
technology implementation in children with ASD, these practitioners should have some knowledge 
in this area, and their level of knowledge may impact their self-efficacy and attitudes toward 
working with this population.  
 
When developing a survey, the first steps include specifying the purpose of each domain within the 
survey, confirming that there are no existing instruments that perform the same function, and 
describing the domains and providing definitions (McCoach, Gable, & Madua, 2013). Once these 
steps are complete, questions can be developed under each domain (Kline, 2013). After a survey has 
been constructed following those steps, performing validation processes is vital to ensure that the 
survey created effectively measures what it intends to. Content validation refers to the degree to 
which aspects of an assessment are relevant to, and representative of, the targeted constructs of 
that assessment (Haynes, Richard, Kubany, 1995). Establishing content validity is a subjective 
process where claims of validation are made by a panel of experts (Portney & Watkins, 2015). This is 
vital to perform prior to distributing the survey as surveys created without performing this step may 
not measure what they intend to (Richards, Magee, & Artino, 2012). Face validation is another form 
of validity that indicates whether an assessment appears to measure what it is supposed to. This is 
considered the weakest form of validity, as there is no standard for judging or determining “how 
much” face validity an instrument has (Portney & Watkins, 2015). However, this is another 
important step in survey creation, as respondents may not be motivated to answer questions 
honestly if they don’t view these questions as meaningful and relevant (Portney & Watkins, 2015). 
To establish face validity, subjective assessments of the instrument will be obtained from individuals 
who are a part of the desired population to complete the survey (Bolarinwa, 2015; Salkin, 2010).  
  
 




• D1. If this study involves analysis of de-identified data only (i.e., no human subject interaction), IRB 
submission/review may not be necessary. Please review the UWM IRB Determination Form for more details. 
 
D1. Identify any population(s) that you will be specifically targeting for the study. Check all that apply: (Place an 
“X” in the column next to the name of the special population.) 
 Existing Dataset(s)  
Institutionalized/ Nursing home residents 
recruited in the nursing home 
 UWM Students of PI or study staff  
Diagnosable Psychological 
Disorder/Psychiatrically impaired 
x UWM Students (but not of PI or study staff)  Decisionally/Cognitively Impaired 
 
Non-UWM students to be recruited in their educational setting, 
i.e. in class or at school 
 Economically/Educationally Disadvantaged  
x UWM Staff or Faculty  Prisoners  
 Pregnant Women/Neonates  
International Subjects (residing outside of 
the US)  
 Minors under 18 and ARE NOT wards of the State  Non-English Speaking 
 Minors under 18 and ARE wards of the State  Terminally ill 
x Other (Please identify): Non-UWM Clinicians  
 
D2. Describe the subject group and enter the total number to be enrolled for each group. For example: teachers-50, 
students-200, parents-25, student control-30, student experimental-30, medical charts-500, dataset of 1500, etc.  Then 
enter the total number of subjects below.  Be sure to account for expected drop outs.  For example, if you need 100 
subjects to complete the entire study, but you expect 5 people will enroll but “drop out” of the study, please enter 105 
(not 100).  
Describe subject group: Number: 
UWM Students 30 
UWM Staff or Faculty 8 




TOTAL # OF SUBJECTS: 46 
TOTAL # OF SUBJECTS  
(If UWM is a collaborating site for a multi institutional project): 
 
 
D3. For each subject group, list any major inclusion and exclusion criteria (e.g., age, gender, health 





- Inclusion criteria: over 18 years old, English speaking, currently enrolled student at UWM 
UWM Staff or Faculty 
- Inclusion criteria: over 18 years old, English speaking, hold staff position at UWM 
Non-UWM Clinicians 
- Inclusion criteria: over 18 years old, English speaking 
 
SECTION E: Study Activities: Recruitment, Informed Consent, and Data Collection 
Section Notes… 
• Reminder, all recruitment materials, consent forms, data collection instruments, etc. should be attached for IRB review. 
• The IRB welcomes the use of flowcharts and tables in the consent form for complex/ multiple study activities. 
 
In the table below, chronologically describe all study activities where human subjects are involved. 
• In column A, give the activity a short name. Please note that Recruitment, Screening, and consenting will be activities 
for almost all studies. Other activities may include: Obtaining Dataset, Records Review, Interview, Online Survey, 
Lab Visit 1, 4 Week Follow-Up, Debriefing, etc. 
• In column B, describe who will be conducting the study activity and his/her training and/or qualifications to complete 
the activity.  You may use a title (i.e. Research Assistant) rather than a specific name, but training/qualifications must 
still be described. 
• In column C, describe in greater detail the activities (recruitment, screening, consent, surveys, audiotaped interviews, 
tasks, etc.) research participants will be engaged in. Address where, how long, and when each activity takes place. 
• In column D, describe any possible risks (e.g., physical, psychological, social, economic, legal, etc.) the subject may 
reasonably encounter. Describe the safeguards that will be put into place to minimize possible risks (e.g., interviews 
are in a private location, data is anonymous, assigning pseudonyms, where data is stored, coded data, etc.) and what 
happens if the participant gets hurt or upset (e.g., referred to Norris Health Center, PI will stop the interview and 
assess, given referral, etc.). 
A. Activity Name: 
B. Person(s) Conducting 
Activity 











completing thesis); Dr. 
Kris Barnekow (professor 
and researcher at UWM); 
Professor Michelle 
Silverman (professor at 
UWM) 
Recruitment of content validators includes 
collaboration between Cynthia Ruedinger and thesis 
committee members to identify potential professors 
and clinicians in each discipline who might fit the 
given criteria. Recruitment is expected to take 
between 2-4 weeks, as committee members have 
already started to identify appropriate individuals for 






















To obtain consent from content validators, the 
“abbreviated consent for studies that involve on-line 
questionnaires that are not anonymous” will be 
utilized (see attached). This content form will be 
emailed to the potential content validators, along with 
a link to the Qualtrics questionnaire. This process will 

















Online content validation survey methodology will be 
completed using Qualtrics (see attached). This portion 
of the study is estimated to take 4 weeks. Each content 
validator will likely need between 30 minutes-1.5 
hours to complete the content validation process, 
depending on how much feedback they provide. 
Content validation may include two iterations, as 
changes to the survey will be made based on initial 
content validator feedback. The survey will be sent 
back to content validators for another round of 
scoring, after changes to the survey have been made 
















long the survey 
will take. All 




data will be 
stored in an 
encrypted 
Excel 













Recruitment of face validators will be completed by 
sending the survey and recruitment form to the 
program directors of the following programs at 
UWM: occupational therapy, physical therapy, speech 
language pathology, social work, special education, 
clinical psychology. Program directors will be 
encouraged to forward details of the study to students 




















In the recruitment email that students receive, the 
“Informed Consent to Participate in Research” will be 

















Online face validation survey methodology will be 
completed using Qualtrics (see attached). This portion 
of the study is estimated to take 10-12 weeks. Each 
face validator will likely need between 15-30 minutes 
to complete the survey and face validation process, 
depending on how much feedback they provide. Face 
validation includes both the completion of the survey, 














long the survey 
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will take. All 




data will be 
stored in an 
encrypted 
Excel 





E2. Explain how the data will be analyzed or studied (i.e. quantitatively or qualitatively) and how the data 
will be reported (i.e. aggregated, anonymously, pseudonyms for participants, etc.): 
Quantitative data will be analyzed in Excel and reported descriptively. The results of the study will be reported as aggregate 
data for quantitative data and anonymously for qualitative feedback. 
 
 
SECTION F: Data Security and Confidentiality 
Section Notes… 
• Please read the IRB Guidance Document on Data Confidentiality for more details and recommendations about data 
security and confidentiality. 
 
F1. Explain how study data/responses will be stored in relation to any identifying information (name, 
birthdate, address, IP address, etc.)?         Check all that apply. 
 
 [__] Identifiable - Identifiers are collected and stored with study data. 
 [__] Coded - Identifiers are collected and stored separately from study data, but a key exists to link data 
to identifiable information. 
 [_x_] De-identified - Identifiers are collected and stored separately from study data without the 
possibility of linking to data.  
 [__] Anonymous - No identifying information is collected. 
 
If more than one method is used, explain which method is used for which data. 
 
 
F2. Will any recordings (audio/video/photos) be done as part of the study? 
 
 [__] Yes 
 [_x_] No [SKIP THIS SECTION] 
 
If yes, explain what activities will be recorded and what recording method(s) will be used. Will the recordings 





F3. In the table below, describe the data storage and security measures in place to prevent a breach of 
confidentiality. 
• In column A, clarify the type of data. Examples may include screening data, paper questionnaires, 
online survey responses, EMG data, audio recordings, interview transcripts, subject contact 
information, key linking Study ID to subject identifiers, etc. 
• In column B, describe the storage location. Examples may include an office in Enderis 750, file 
cabinet in ENG 270, a laptop computer, desktop computer in GAR 420, Qualtrics servers, etc. 
• In column C, describe the security measures in place for each storage location to protect against a 
breach of confidentiality. Examples may include a locked office, encrypted devices, coded data, non-
networked computer with password protection, etc.  
• In column D, clarify who will have access to the data. 





C. Security Measures D. Who will have access 
E. Estimated 






with password protection 











protected and unshared 
computer 
















SECTION G: Benefits and Risk/Benefit Analysis 
Section Notes… 
• Do not include Incentives/ Compensations in this section. 
 
G1. Describe any benefits to the individual participants.  If there are no anticipated benefits to the subject 
directly, state so.  Describe potential benefits to society (i.e., further knowledge to the area of study) or a 
specific group of individuals (i.e., teachers, foster children).  
There are no anticipated benefits to individual participants. However, their contribution will improve the validity of a 
newly created instrument that may be used in future research to better understand the knowledge, self-efficacy, and 
attitudes that students in a variety of disciplines have toward assistive technology use in children with ASD. The findings 
of this survey, once implemented, may impact course content in these programs and/or influence the continuing 




G2. Risks to research participants should be justified by the anticipated benefits to the participants or society.  
Provide your assessment of how the anticipated risks to participants and steps taken to minimize these risks 
(as described in Section E), balance against anticipated benefits to the individual or to society. 
There are minimal risks in this study. Risks include time required to complete validation process and breach of 
confidentiality. To minimize risks, participants will be given the option to stop the validation process whenever they 
would like, and take breaks as needed. To minimize chance of breach of confidentiality, all identifying information will 
be kept within Qualtrics software, and de-identified information will be kept in an encrypted Excel document. 
 
SECTION H: Subject Incentives/ Compensations 
Section Notes… 
• H2 & H3. The IRB recognizes the potential for undue influence and coercion when extra credit is offered. The UWM 
IRB, as also recommended by OHRP and APA Code of Ethics, agrees when extra credit is offered or required, 
prospective subjects must be given the choice of an equitable, non-research alternative. The extra credit value and the 
non-research alternative must be described in the recruitment material and the consent form. 
• H4. If you intend to submit to Accounts Payable for reimbursement purposes make sure you understand the UWM 
“Payments to Research Subjects” Procedure 2.4.6 and what each level of payment confidentiality means (click here 
for additional  information).  
 
H1. Does this study involve incentives or compensation to the subjects? For example cash, class extra credit, 
gift cards, or items. 
 
 [__] Yes 
 [_x_] No [SKIP THIS SECTION] 
 
H2. Explain what (a) the item is, (b) the amount or approximate value of the item, and (c) when it will be 
given. For extra credit, state the number of credit hours and/or points. (e.g., $5 after completing each survey, 




H3. If extra credit is offered as compensation/incentive, please describe the specific alternative activity which 
will be offered. The alternative activity should be similar in the amount of time involved to complete and worth the 
same number of extra credit points/hours. Other research studies can be offered as additional alternatives, but a non-
research alternative is required.   
 
 
H4. If cash or gift cards, select the appropriate confidentiality level for payments (see section notes): 
[__] Level 1 indicates that confidentiality of the subjects is not a serious issue, e.g., providing a social 
security number or other identifying information for payment would not pose a serious risk to 
subjects. 
 For payments over $50, choosing Level 1 requires the researcher to collect and maintain 
a record of the following: The payee's name, address, and social security number, the 
amount paid, and signature indicating receipt of payment (for cash or gift cards). 
 When Level 1 is selected, a formal notice is not issued by the IRB and the Account 
Payable assumes Level 1. 
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 Level 1 payment information will be retained in the extramural account folder at 
UWM/Research Services and attached to the voucher in Accounts Payable.  These are 
public documents, potentially open to public review. 
 
[__] Level 2 indicates that confidentiality is an issue, but is not paramount to the study, e.g., the participant 
will be involved in a study researching sensitive, yet not illegal issues. 
 Choosing a Level 2 requires the researcher to maintain a record of the following: The 
payee's name, address, and social security number, the amount paid, and signature 
indicating receipt of payment (for cash or gift cards). 
 When Level 2 is selected, a formal notice will be issued by the IRB. 
 Level 2 payment information, including the names, are attached to the PIR and become 
part of the voucher in Accounts Payable. The records retained by Accounts Payable are 
not considered public record. 
 
[__] Level 3 indicates that confidentiality of the subjects must be guaranteed. In this category, identifying 
information such as a social security number would put a subject at increased risk. 
 Choosing a Level 3 requires the researcher to maintain a record of the following: research 
subject's name and corresponding coded identification.  This will be the only record of 
payee names, and it will stay in the control of the PI. 
 Payments are made to the research subjects by either personal check or cash. Gift cards 
are considered cash. 
 If a cash payment is made, the PI must obtain signed receipts. 
 If the total payment to an individual subject is over $600 per calendar year, Level 3 
cannot be selected. 
  




SECTION I: Deception/ Incomplete Disclosure (INSERT “NA” IF NOT APPLICABLE) 
Section Notes… 
• If you cannot adequately state the true purpose of the study to the subject in the informed consent, deception/ 
incomplete disclosure is involved. 
 
I1. Describe (a) what information will be withheld from the subject (b) why such deception/ incomplete 




IMPORTANT – Make sure all sections are complete and attach this document to your 














Appendix N: Equivalent Text Descriptions 
Table 1. 
Essential Description: Table depicting the three levels of assistive technology (no, low, high-
tech) on the left, with associated defining characteristics and examples to the right. 
Table 2. 
Essential Description: Table depicting specific strategies associated with each level of assistive 
technology. Table is divided into three sections for each level with a strategy on the left, and an 
“x” in a cell indicating a relationship with the following: “Improves expressive communication 
skills”, “improves social skills”, and “improves motor skills”. 
Table 3. 
Essential Description: Table showing four professionals on the left and minimum degree 
requirements on the right. 
Table 4. 
Essential Description: Table showing demographics of face validation participants organized by 
variable (age, highest degree, etc.), number of participants with a given response, and 
percentage of participants with a given response. 
Table 5. 
Essential Description: Table displaying demographic information for content validation experts, 
with the following information from left to right: expert number, age in years, domain of 




Essential Description: Table displaying item-level results of first and second rounds of content 
validation, with item description on the left, then Round 1 data (number of experts rating item 
clear, content validity ratio (CVR) for clarity, number of experts rating item essential, CVR for 
essentiality), then Round 2 data, and the CVR for clarity and essentiality on the far right. 
Table 7. 
Essential Description: Table displaying subscale and instrument content validation results after 
first and second rounds using the content validity index (CVI). On the left side of the table are 
the components of the assessment (overall tool, attitudes, self-efficacy, knowledge) and to the 
right of that are the CVI values and total number of items. 
Table 8. 
Essential Description: Table depicting quantitative results of face validation portion of the 
study, organized by variable (time to complete, questions easy to understand, etc.), number of 
participants with a given response, and percentage of participants with a given response. 
Table 9. 
Essential Description: Table displaying item-level pilot data results with domain on the left, 
question and associated responses to the right, and number of participants and percentage of 
participants with a given response. 
Figure 1. 
Brief Description: Figure of Person-Environment-Occupational Performance (PEOP) Model, 
which includes two sets of two interlocking circles that all intersect in the middle, resulting in 
five distinct areas (person factors, environment factors, occupation, performance, and 
occupational performance and participation). 
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Essential Description: Image shows interactions among person/intrinsic (physiological, 
cognitive, spiritual, neurobehavioral, psychological) factors in a circle on the left, 
environment/extrinsic (social support, social and economic systems, culture and values, built 
environment and technology, natural environment) factors in a circle on the right, occupation, 
and performance, which all intersect and result in occupational performance and participation 
in the center of the image. 
Figure 2. 
Brief Description: Flowchart showing process of the development phase of the assessment 
including development of domains, review of literature, creating initial items, receiving 
feedback, and organization of completed assessment. 
Essential Description: Flowchart showing entire process of the development phase of the 
assessment, including five steps connected by arrows. First step states “Define domains”. 
Second step states “Review literature regarding how to measure domains”. Third step states 
“Create initial items based off of literature”. Fourth step states “Send initial items to experts for 
feedback and proliferation”. Fifth and final step states “Organize by domain and prepare for 
content validation”. 
Figure 3. 
Brief Description: Flowchart showing process of round 1 of the content validation process, 
including how many items required no edits, how many required revising, and how many items 
were removed. 
Essential Description: Flowchart showing entire process of round 1 of the content validation 
process, with number of content validators (12) in the top right corner. Initial items (27) is in 
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top center, with arrows leading to number of items (2) that required no edits based on set 
criteria, number of items (19) that required edits based on set criteria, and number of items (6) 
that were removed based on set criteria. Items with no edits necessary and items that were 
revised have arrows that connect to the total number of remaining items (21). The content 
validity index (CVI) of remaining items is found directly below, with CVI=0.579. Remaining items 
also connect with items added (10), with a total number of updated items of 31. 
Figure 4. 
Brief Description: Flowchart showing process of round 2 of the content validation process, 
including how many items were included in the final version of the assessment and how many 
items were removed. 
Essential Description: Flowchart showing entire process of round 2 of the content validation 
process, with number of content validators (10) in the top right corner. Initial items (31) is in 
the top center, with arrows leading to number of items included in the final assessment (28) 
based on set criteria, and number of items removed (3) based on set criteria. Below items 
included in final version of survey is CVI=0.939. 
Figure 5. 
Brief Description: Flowchart showing participant flow through face validation process, including 
number of students in each discipline who clicked on the link to the survey, how many were 
eligible/ineligible, and how many did/did not complete all items. 
Essential Description: Flowchart showing participant flow through entire face validation 
process, starting with 28 students who clicked on the link to the Qualtrics survey. 11 
occupational therapy (OT) students, 4 physical therapy (PT) students, 5 speech language 
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pathology (SLP) students, and 8 special education (SpEd) students clicked on the link. From 
there, 10 OT students, 4 PT students, 4 SLP students, and 6 SpEd students were eligible to 
participate (25 total). Of all eligible students, 5 OT students, 4 PT students, 4 SLP students, and 
3 SpEd students completed the face validation process in its entirety. 
Figure 6. 
Brief Description: Figure depicts results of quantitative results of face validation portion of the 
study with pie charts showing distribution of responses for the following five items: amount of 
time to complete assessment, whether format was easy to understand, whether questions 
were easy to understand, whether questions flowed well, and if participants would take the 
survey again. 
Essential Description: Image shows five separate pie charts that reflect results of quantitative 
face validation items. Top right pie chart shows distribution of responses for amount of time 
needed to complete assessment, with majority (43.75%) of respondents sharing it took them 15 
minutes. Top left pie chart shows distribution of responses for whether format was easy to 
understand, with majority (81.25%) of respondents sharing it was extremely easy to 
understand. Bottom right pie chart shows distribution of responses for whether questions were 
easy to understand, with 50% of respondents sharing questions were extremely easy to 
understand, and other 50% sharing questions were moderately easy to understand. Bottom 
right pie chart shows distribution of responses for whether questions flowed well, with majority 
(68.75%) of respondents sharing questions flowed extremely well. Bottom center pie chart 
shows distribution of responses for whether participants would take survey again, with majority 




Essential Description: Table organizes information associated with defining characteristics of 
levels of assistive technology (no, low, high) and associated characteristics specifically related to 
improving expressive communication skills, improving social skills, and improving motor skills. 
Table is organized into three sections for each level of technology, with defining characteristics 
on top, and three columns for each characteristic below. 
Appendix F. 
Brief Description: Screenshot from Qualtrics of a set of three items included in the face 
validation/pilot portion of the study. 
Essential Description: Screenshot of series of three items included in face validation/pilot 
portion of study taken from Qualtrics. Item prompt is on top, and below each item is a series of 
five responses running horizontally, including “strongly disagree”, “disagree”, “no opinion”, 
“agree”, and “strongly agree.” First item reads, “I believe that my profession plays a 
collaborative role in providing services to children with ASD.” Second item reads “I believe that 
my profession plays a collaborative role in providing assistive technology services to clients.” 
Third item provides a definition of no-tech assistive technology prior to the prompt which 
reads, “I believe that, when attempted, no-tech strategies are effective when used with 
children with ASD.” 
Appendix G. 
Brief Description: Screenshot from Qualtrics of a set of three questions in the face validation 
portion of the study. 
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Essential Description: Screenshot of series of three questions included in face validation portion 
of the study taken from Qualtrics. Question prompt is on top, and below is a series of responses 
to choose. First question reads, “Approximately how long did it take you to complete the 
questionnaire?” with available responses running horizontally across the page including 5, 10, 
15, 20, 25, and 30 minutes. Second question reads, “Were the questions simple and easy to 
understand?” with available responses running vertically down the page to include “not at all”, 
“moderately”, and “extremely.” Third question reads, “Was the format of the questionnaire 
easy to understand?” with available responses running vertically down the page to include “not 
at all”, “moderately”, and “extremely.” 
Appendix H. 
Brief Description: Screenshot of series of two items included in content validation portion of 
the study. 
Essential Description: Screenshot of series of two items included in content validation portion 
of the study taken from Qualtrics. Item prompt is on top with associated response options 
below. The selection options for content validators is below the item and item responses, 
where raters select responses for both essentiality and clarity. Response options are “0”, “1”, 
and “2” for essentiality and clarity, which run horizontally. First item reads “I believe that my 
profession plays a collaborative role in providing services to children with ASD,” and second 
item reads, “I believe that my profession plays a collaborative role in providing assistive 




Essential Description: Table showing participant drop-off during the face validation process. 
Item descriptions are on the left side of the table, with participants on the right side. 
Participants are identified using their program affiliation and with an assigned number. An “x” is 
placed in each cell corresponding to the items that the participants completed, with blank cells 
indicating no response or drop-off. Of the 9 students who dropped out, 6 dropped off when 
asked to provide course numbers for completed ASD coursework. 
Appendix J. 
Essential Description: Table showing results from informal analysis of qualitative data gathered 
during the face validation process. The questions posed are on the left, with the themes found 
in the middle of the table, and direct quotes shared on the right side of the table. 
Appendix K. 
Brief Description: Screenshot of PDF sent by SLACK Incorporated indicating permission to 
reprint Person-Environment-Occupational Performance (PEOP) Model for reader reference. 
Essential Description: Screenshot of PDF sent from SLACK Incorporated to Cindy Ruedinger on 
6/2/2020 with permission to reprint the Person-Environment-Occupational Performance 
(PEOP) Model created by Christiansen, Baum, and Bass-Haugen in 2005. Permission is granted 
for one-time use within the body of the manuscript of this thesis. 
Appendix M. 
Brief Description: Screenshot of PDF sent by UW-Milwaukee Institutional Review Board (IRB) 
with Notice of Exemption Status. 
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Essential Description: Copy of PDF sent from UW-Milwaukee IRB Administrator indicating notice 
of exempt status (Category 2) for my thesis study. The letter notes that IRB approval will expire 
on November 11, 2022. 
